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RAYMOND CONCRETE PILE CO. 
140 CEDAR ST., NEW YORK, N. Y. 





When Raymond Concrete Piles are specified, 
Owner, Architect and Engineer are certain 
of satisfaction...because Raymond is re 
sponsible for the whole job. To this impor: 
tant work, be it a large job or small, we 
bring the advantages of 36 years of expt 
rience placing concrete piles . . . a trained 
personnel (many 20-year veterans) . . . 0" 
equipment designed to do the work ee 
nomically, expeditiously and correctly. 


Over 7000 satisfactory jobs testify to 
safety and saving and satisfaction of th 
Raymond Method. 











An ong Our Writers 


rty (University of Illinois, 1909) 
ai sident of Carnegie Institute of Tech- 
1936. From 1909 to 1931 he was with 
11 Electric Company, part of the time 
t to Dr. Steinmetz. e went to Vale 
. r of electrical engineering in 1931, and 
* to 1936 was dean of the school of 
of that university 
LLIVAN has practiced architecture in 
D. C., tor a number of years He 
the work of the American Institute 
ts, having served as its second vice- 
ind as chairman of its Committee on 
wks, and being currently the head of 
ttees on the national capital and on 
sional relations 
Hap -ALLAGHER, now serving as chairman 
“of t lic Utilities Section of the American 
4 ition, has also served his professional 
n as chairman of its Committee on 
A graduate of the State University 
116), he did graduate work at Harvard 
imitted to the New York bar in 1919 
ral counsel for the receivers of the 
\ir Line Railway. 
. ' xpon Heyp was president of the 
America Medical Association in 1936-1937. 
rgeon, director of surgery at New York 
juate Hospital, and executive officer 
f epartment of surgery of the New York 
Poct-Graduate Medical School He received 
the M_D. degree from the University of Buffalo 
. 1900. and the degree of Dr. Med. Science from 
University in 1937 
Proctor (Princeton University, 1915) 


. oo. completed a term as Director of the 
Society and is chairman of its Soil Mechanics and 
Foundations Division His firm (Moran and 
Proctor) has served as consultant on the founda- 
tions for many important bridges, and on dams, 
power houses, and buildings throughout this 
country and abroad 

Howarp L. Kino has spent all his working days on 


tonnel projects in New York City, except for 
two vears in Georgia. On the Montague Street 
snd Holland tunnels, he was employed by the 
State Commission. Since 1928, he has been 
associated with the Mason and Hanger Company 

4 | Boase (B.S., University of Colorado; M.S. 
and C.E., University of Pennsylvania) was on 
structural and irrigation work in the Mountain 
States for several years; later taught structures 
at several schools; and in 1930 was made regional 
structural engineer for the Portland Cement 
Association in the East. His present position 
with that organization dates from 1933 

Rosert Moses has an A.B. from Yale, an M.A 
in jurisprudence from Oxford, and a Ph.D. in 

political science from Columbia In addition to 
ving commissioner of the New York City 
Department of Parks and sole member of the 
New York City Parkway Authority, he is chair- 
man of the Triborough Bridge Authority and 
head of four other bodies having to do with 
parks and parkways in the vicinity of New York 

4 T. Mircuetson, who became acting chief of the 
Division of Irrigation in July 1938, has been with 
that organization since 1914 He is the author 
of numerous reports and technical papers, notably 
U.S. D. A. Professional Paper 831, “Siphon 
Spillways for Reservoirs and Canals,”"" and 
Technical Bulletin 578, ‘“‘Spreading Water for 
Storage Underground."’ 

C. L. Hatt’s entire professional career has been as 
an officer of the Corps of Engineers. Recent duty 
ncludes service as District Engineer at Rock 

and, Ill, 1927-1930, and as District Engineer 
at Cincinnati, Ohio, 1932-1936 Colonel Hall 
was an official delegate to the 16th Congress of 
Navigation at Brussels in 1935 

Merrett. BERNARD, at present engaged in the 
general expansion of the hydrologic and flood 
recasting services of the Weather Bureau, was 
n private practice in Louisiana from 1918 to 

4, and did special hydrological research for 

the U.S. G. S., 1934-1936, particularly in the 

development of the unit-hydrograph method 

He has written extensively on this and related 












AMERICAN 






' EY NuMBER 35 \| SOCIETY OF 
' CIVIL 
\ Qz \ensincens 
March 1939 \erory 
Entered ond class matter September 23, 
“te t Office at Easton, Pa., under the 
my he Aug 4, 1912, and accepted for mailing 
oie rate of postage provided for in Section 
Act o ber 3, 1917, authorized on July 5, 


YRIGHT, 1939, BY THE 
CteTY oF Crvm ENGINEERS 
nted in the U.S. A. 








CIVIL ENGINEERING 


Published Monthly by the 
AMERICAN Society or Civit ENGINEERS 
(Founded November 5, 1852) 
PusLicaTion Orrice: 20TH AND NortHampTon Streets, Easton, Pa. 
EpITroRIAL AND ADVERTISING DEPARTMENTS: 
33 West 39rn Street, New York 





This Issue Contains 


Cover ILLUsTtRATION—Rear View of Shield on Queens- Midtown 


Tunnel 
PAGE OF SPECIAL InTEREST—The Golden Gate International 
Exposition 5 
SOMETHING TO THINK ABouT 
Paradox of Social Progress 1435 


Robert EF. Doherty 
PROFESSIONAL Status or ARCHITECTURE, Mepicine, LAw AND 
ENGINEERING 


Professional Activities—Architecture 145 
Francis P. Sullivan 
Professional Activities—Law 147 
Harold J. Gallagher 
Professional Activities—Medicine 149 
Charles Gordon Heyd, M.D. 
Professional Aims of the Civil Engineer 151 
Carlton S. Proctor 
SuBAQUEOUS TUNNEL CONSTRUCTION 155 
Howard L. King 
Moor Questions in Ricip-FramMe BrinGe ANALYsIS 57 


A. J. Boase 
Tue Comprenensive Parkway System or tue New York 
METROPOLITAN REGION 160 
* Robert Moses 
CONSERVATION OF WATER THROUGH RECHARGE OF THE UNDER- 
GROUND SUPPLY 165 
A. T. Mitchelson 
Report oF CoMMITTEE ON TECHNICAL Aspects oF REFUSE 


DIsPosAL , 166 
Tue 1938 Hurricane AND Its Errect on Lone Istanp BEACH- 
PROTECTION STRUCTURES 169 
C. L. Hall 
WEATHER BureEAvu’s Mountain SNOWFALL WorkK 175 
Merrill Bernard 
AUTOBIOGRAPHY OF GeorGE H. Pecram—Part III 176 


The Late George H. Pegram 
ENGINEERS’ NOTEBOOK 
Actual Duration of “One-Day” and “Two-Day” Rain Storms. 179 
Charles W. Sherman 


A Simplified Method for Extracting Cube Roots 179 
Donald Bregman 
Motion of a Suspended Mass—with Practical Applications 180 
T. H. Evans 
Our Reapers Say 182 
Society AFFAIRS 187 
ITeMs OF INTEREST 199 
News or ENGINEERS 200 
DECEASED 201 
CHANGES IN MEMBERSHIP GRADES 202 
APPLICATIONS FOR ADMISSION AND TRANSFER 204 
Men AVAILABLE 206 
Recent Books 10 
CurRRENT PeriopicaL LITERATURE 12, 16, 18, 20 
EquiPMENT, MATERIALS, AND METHODS 14 
INDEX TO ADVERTISERS, ALPHABETICAL AND By-Provuct . 21, 23, 24 





The Society is not responsible for any statements made or opinions expressed 


in its publications. __ 
Reprints from this publication may be made on condition that full credit be 
given Civit ENGINEERING and the author, and that date of publication be stated. 


SUBSCRIPTION RATES 
Price, 50 cents a copy; $5.00 a year in advance; $4.00 a year to mem- 
bers and to libraries; and $2.50 a year to members of Student Chapters. 
Canadian postage 75 cents and foreign postage $1.50 additional. 
Member Audit Bureau of Circulations 











R Cirvit ENGINEERING for March 1939 





Voug No 





Pressure Storage at Sewage Disposal Plants 


age gas has been used to heat | 
plant and to generate power 


Facilities are installed at many 
sewage treatment plants to utilize 
the gas produced in the digestion 
process. In order to do this effi- 
ciently, it is often necessary to in 
stall a gas holder to tron out the 
irregularities in the supply 


The Hortonsphere is a desirable 
type of container for this purpose 
It is relatively small in size and 
pleasing In appearance There are 
no moving parts to require mainte- 


nance or water seals to heat The 


shell of the holder does not come in 


contact with the sewage. eliminat- 
ing discoloration and the need for 
frequent repainting. 


The City of Cleveland has Hor- 
tonspheres at two of its three treat- 
ment works. The one illustrated 
above, holding 200,000 cu. ft. of gas 
at 39.9 lbs. per sq. in., supplies two 
100 h.p. gas engines driving blowers 
that compress air for the aeration 
process. The cooling water and ex- 
haust heat from the engines main- 
tain the proper temperature in 
the digesters. In other cities sew- 


pumping sewage. 


Whe 


check the advantages of using 
duced in the digesters and get « 
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PROPOSE to examine the significance of some cur- 
| rent thought and trends in our social, economic, and 

industrial life. My primary emphasis will center 
upon the relationship which research, engineering, and 
education bear to social progress and welfare. 

We are told by the economists that to maintain pros- 
perity and social progress within the profit system, it is 
necessary continually to increase the efficiency of indus- 
trial production, that is, to produce more goods at lower 
cost. But this process, which involves the full power of 
science, invention, and engineering, increases rapidly the 
complexity of social organization; and even now that 
complexity is growing faster than our social under- 
standing. Hence we face the paradox that this very 
improvement of production which would save us from 
economic and social collapse would apparently also impel 
us ultimately to the same tragic fate. In other words, 
the remedy and the ill seem equally fatal. . 

Is there any way out of this paradox of social progress? 
Lan we afford to throttle engineering and invention and 
If not, 
dare we encourage technological progress even at its 


pat t 


ver f r 


present rate, let alone at an accelerated rate, and take 

the risks of social and economic confusion to which it is 

evidently leading us? What is the answer? It is 
tima planned education. 


Ho A Proposed Remedy.~My thesis may be stated in 
terms as follows: I believe that this country 
a serious dilemma, with social confusion as the ap- 
me of either choice; that this dilemma can be 
the end of democratic ideals only by the long 
process of a planned education that will 
fundamental changes in policy; and that 
changes and in instituting a revamped edu- 
may prove fatal to its success. 
lerstand the first premise. If an industry 
n a balanced state—that is, if it pays its 
s, and a reasonable dividend; if it keeps its 
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The Paradox of Social Progress 


By Rosert E. Donerty 
PRESIDENT, CARNEGIE INSTITUTE OF TECHNOLOGY, PitrsBuRGH, Pa. 


plant and equipment in repair and provides those 
reserves which intelligent accounting control would 
specify; and if in doing these things it uses its whole in- 
come—then under this balanced state, the only way it 
can earn funds with which to meet any increase in ex- 
penditures, such as wages or taxes, is to produce its 
goods or service at a lower cost. If an industry is 
obliged, on account of government regulation, taxes, or the 
demands of labor, to destroy this balance, and is not 
able to meet the added cost by increased efficiency, then 
the ultimate result is bankruptcy. The railroads today 
are a good example. The coal industry is another. 


Readjustments Demanded.~Then we face the compel- 
ling force of our second premise that science and engi- 
neering, which we would encourage, are rapidly increas- 
ing the complexity of social organization beyond our 
understanding. There would naturally be little satis- 
faction in building further the magnificent technological 
structure already begun, and upon it an increasingly 
complex social structure, only to have the whole affair 
tumble down upon us. Yet we seem to be headed to- 
ward such an outcome. In the councils of national 
concern, cunning and a froth of words take the place 
which reason and understanding should occupy. Wit- 
ness the TVA controversy, the ill-fated NRA, the Su- 
preme Court squabble, the conflict of labor with industry 
and with itself; and any newspaper will afford more ex- 
amples. 

‘But you may say that technology is not responsible for 
all of this—that congenital stupidity adds its share. 
Technology is responsible for a tremendously accelerated 
tempo of change. We are not, in this age, dealing with 
the creeping advance of a glacier; we are dealing with 
the dash of an airplane and the speed of light. And if 
we do not learn how to anticipate essential readjustments 
and to bring them about intelligently and with neces- 
sary promptness, we probably shall crash. That is the 
burden of our second premise. 
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If we accept these two premises, we are forced to the 
conclusion that our only hope is a planned education—an 
education that would cultivate social and economic 
understanding, humane appreciation, and a scientific at- 
titude of mind. But I have no hope of Utopia. Even 
with such an education we should unquestionably still 
have our troubles. If we assume then that a planned 
education promises to be a way out, what form should 
this take? 

Technological Education.~On the technological side 
the implications are clear. In the first place the stu- 
dent’s program must be increasingly directed toward 
better understanding of fundamental principles of science 
and engineering, and toward greater ability in the proc- 
esses of analytical and constructive thought. The mi- 
raculous developments of contemporary science and en- 
gineering are fruits of research, invention, and analysis 
that rested upon profound scientific knowledge. And 
future generations will go still deeper. Recognizing 
this, engineering education in undergraduate years must 
place more and more emphasis on fundamentals, thor- 
ough understanding, and constructive thinking; less and 
less upon details of subject matter and specialized skills. 
The latter can be learned in graduate work or on the job. 

In proposing such change of emphasis I am not un- 
mindful of the fact that many engineering graduates, 
perhaps the majority, will not participate directly in the 
pioneering side of scientific progress. They will be en- 
gaged in essential commercial and industrial activities 
for which a program cut out on the pattern of present 
curricula may be appropriate, but with the important 
exception that more time would be devoted to the social 
and economic side, which I shall now consider. 

Social Education.~If the engineer's work creates 
wealth and physical comforts for society, but endangers 
social stability, then he ought to be more fully aware of 
what he is doing, its consequences, its dangers. His 
place in society has rapidly become a very important one. 
He has been literally flung into industrial management 
and has had to learn to deal with these new responsibili- 
ties while on the job and with no fundamental prepara- 
tion such as he has had in engineering itself. On that 
side of management involving the cold facts of machin- 
ery, materials, and dollars and cents, I think we should 
all agree that he has been supremely successful; but 
not so on the human and social side. 

His interest in social changes and his ability to under- 
stand them will not come by chance. As a student he 
must begin to cultivate this interest and ability. Then 
later when he encounters social problems he will at 
least have a start toward competency in studying them. 
One of the greatest educational fallacies I know is the 
assumption that the ability to solve problems in the field 
of physical science implies such ability in social and 
economic affairs. Indeed the reverse is probably true. 

A Changed Curriculum?~How can the social side of 
the engineer’s education be accomplished in a limited 
time? Iam clear that it cannot be by offering electives 
in the conventional subject-matter courses. Even if the 
entire curriculum were assigned to such credit-hour units, 
thus eliminating engineering, I still should not believe 
that by this means the student could acquire an inte- 
grated, historical view of social development, the scien- 
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tific attitude, and the ability to analyze complex problen, : 
in the field of social relations. Gr 

The approach to the educational problem should be a 
engineering approach. I would recommend for all ¢. Ss 
gineers a four-year program, consuming perhaps a fourt) 
of the total educational time, that would lead to the 
following outcomes: (1) a clear historical understang. Dor 
ing of the parallel growths of science and engineering 
on the one hand, and social customs, relations, and jp. 
stitutions on the other, and of how these have reacted — 


each other; (2) the ability to read purposefully in ord., 
to make a critical analysis of a problem involving social 
and economic elements and to arrive at an intelligent 
opinion about it; (3) the ability to organize though 
logically and with purpose; (4) the ability to use th 
English language and thus express those thoughts eff 
tively; and (5) a continuing interest in all these ma: 
ters—in other words, the desire to become educated. 
Application to All Professions. ~But I do not wish my 
thesis to become obscured by details of educationg 
procedure. Economists tell us that chaos is inevitabj 
unless technology is encouraged so that the efficienc 
of industrial production can be increased. Yet chan 





seems equally certain if technology is encouraged, } di 
cause it increases beyond our understanding the com. rt 
plexities of social relations and organizations. Our only Y 
hope, it seems, is a planned education. | UY 
The solution is difficult. Effective public under. he 
standing cannot be realized by a mere handful of broadly pe 
educated men; there must be not only those who serv A 
the general welfare directly in their professional 
pacities, but untold others who, as citizens that have 
had the opportunity of higher education, will give critica 
thought and support to measures initiated for the public 
good. The education of such a professional citizenry is 
a long-range process. But there is a more fundamental 
difficulty. It is inducing mature minds to take a new 
view. Yet this must be done first of all, however great 
the task and the sacrifice. For the alternative price i 
infinitely greater—I mean the sacrifice of freedom. te 
Keeping the American Ideal.~There are certain thing iaiian P 
to which we must cling at all costs. We must keep Wha an 
tellectual freedom; we must keep individual personal fruit of 
liberty to the greatest possible degree; we must keep tion. |] 
incentives to constructive effort. These tongue-wom a polite 
phrases still symbolize the American dream. They dabble 
represent ideals for which great sacrifices already have craft ha: 
been made in life, treasure, and change of view. Andi! _ Ithas 
is unthinkable that as trustees of these gifts we should on 
fail in the decision and action that would preserve them mac 
Will professional men not only in industry but also em 
politics, finance, and education, on all of whose shoulders tects wh 
this responsibility rests, act in time? Or will the ossif- and peng 
cation of view as we reach the age of professional dec: It has 
sion prevent our taking the initial step that is mecessay the archi 
before the younger generation, yet in college, can havt uncommy 
the opportunity to prepare itself? I have no fear that rompetit 
given plenty of time, we should not reach the right deci- ‘ 1 and 
sion; I do have fear that under the now greatly increas vege yp 
tempo of life we may wait too long. ninad on 
This paper has been condensed for Civ. ENGINEERING by Dr. Doherty" ni Is Tare, ar 
his address at the renaming of the Arthur Newell Talbot Laborator) oo It has bh 


University of Illinois. For the full address, reference may be made to 
trical Engineering for November 1938, Vol. 57, No. 11. 
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rich an Committee on Professional Objectives Launches Its Program with a Survey of What Has Been 
saioadl Done in Other Professions and Studies Its Own Position 
*vitable 
ficienc \V January 18, 1959, the general session of the Association, and the American Medical Association— 
t chaos Society's Annual Meeting was given over to a and an official representative of each was present to 
ed, be discussion of the professional, social, and economic tell what these organizations have done to improve the 
com tatus of the engineer. The program was in the hands professional status of their members. With these ad- 
wna of the newly organized Committee on Professional dresses as background, Carlton S. Proctor concluded 
. Objectives, and was designed to lay a broad foundation the formal symposium with a paper analyzing the 
for its manifold activities. Accordingly it was, in situation with specific regard to the civil engineering 
nap large part, of a fact-finding nature. With this in profession. These four papers are presented here. 
broadly mind, invitations to take part had been extended to the The formal discussions that followed them will appear 
10 serve American Institute of Architects, the American Bar asa second symposium in the April issue. 
mal ¢a- 
at have 
ct Professional Activities— Architecture 
e puduc 
zenty i By Francis P. SuLtivan 
amental CHAIRMAN, CoMMITTEE ON INTERPROFESSIONAL RELATIONS, THE AMERICAN INSTITUTE 
P a new or ArcuHITECTS, WASHINGTON, D.C. 
er great . 
price is 0 describe what the American Institute of Archi- vance of those of any other country in the world. The 
. tects has done to improve the social, economic, and Committee on Education has been one of its most ef- 
hls professional status of the architect would be to fective activities and it has been steadily at work over a 
one write a history of the architectural profession in America. generation collaborating with the schools of architecture 
keep i = itever prestige and status the architect enjoys is the to the end that their standard of accomplishment should 
= of the seventy-five years of effort of that organiza- be continually bettered. 
ist keep It has created a profession out of what was partly It has encouraged and fostered research in building 
ue-wor a polite accomplishment, in which gentlemen used to methods and materials. Through the efforts of the In- 
They labble for their amusement, and partly a traditional stitute there was created some years ago the Producers’ 
dy have ast bt inded down as a trade secret by mechanics. Research Council, in which the manufacturers of the 
And tt it has built up a standard of professional conduct and _ products used in building joined with the architects in the 
» should as created a disciplinary code to enforce it. This code study of improved methods of manufacture and use of 
o thes Sin no sense a matter of form. The committees having building materials, and wider and more effective dis- 
+ alee i charg { its enforcement are vigorous, alert, and disin- tribution of technical information regarding them. The 
houlder * rested, and no year passes without cases in which archi- sessions of the Producers Council are held each year 
"aa cts ve a ive violated the canons are called to account simultaneously with the convention of the Institute, 
pe com and penalized. and the interest displayed in their proceedings is as great 
nal det it has est ablished standards of fair compensation for as in the sessions of the architects’ own organization. 
ecessar? the architect’s services. As late as 1880 it was not an The American Institute of Architects has been re- 






uncommon practice for prospective clients to ask for 
“mpetitive bids on a price basis for architectural serv- 
‘ss, and the compensation paid in some instances for 


an have 
oar that, 
rht dec 


“creased ‘architectural services was less than 1 per cent of the 

“st of the work. This practice has been completely 

; “ipedout. Competition among architects on a free basis 
omy r ma and among reputable architects unknown. 

de to Bee , ‘thas been the sponsor of an educational method which 

"4s placed the architectural schools of America in ad- 
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sponsible for the improvement of building codes through- 
out the country and the achievement of a certain meas- 
ure of standardization in them which has resulted in the 
establishment of higher standards of safety and sanita- 
tion. It has written into the legislation of nearly every 
state in the Union provisions for the examination and 
registration of architects which require that anyone who 
undertakes to render architectural service must be quali- 
fied to perform it. 
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It has originated and pub- [F —— | of the barriers and p:ohjjj. tsi 
lished various standard forms “For 87 years we have functioned almost ex- | tions the Institute ha» by; urv | 
employed in building opera- clusively as a technical society. This historic up, feel from time t ting [| 
tions including contracts, fact requires no explanation or apology; on the that those barriers an prp. 
surety bonds, and insurance contrary, ut is responsible in large part for the hibitions handicap them $m 
policies, thereby eliminating /act that the Society is stronger and healthier to- their search for employment archi 
in advance many sources of ‘day than ever before... . But if we look carefully and they would like to se and J 
misunderstanding and much into our Constitution, we note that one of the ob- them relaxed and liberalized 
unnecessary litigation. It jects of the Society is ‘the professional improve- But the most importan: 
has also established standard ‘ment of its members.’ And so today we are service that the America 
accounting methods resulting meeting the requirements of our Constitution in Institute of Architects ha 
in a more accurate and thinking of our professional improvement. performed for the professjoy 
thorough control by the “One of the most significant things about this and for the public which j 
architect over the business meeting may lie in this start toward joint think- serves is to maintain thy 
administration of building ina about problems of the professional classes. status of the architect as a 
operations and greater secur Whether we are architects, physicians, lawyers, independent technical exper; 
ity in the expenditure of his engineers, educators, or clergymen, we must It is the belief of our pro- 
clients’ funds acknowledge certain common fundamentals. A fession that its prestige, jt 
Most of those activities high degree of education for the professional man influence, and its ability ¢ 
which have any relationship is taken for granted. His actions must comply render to its clients the high 
to public health, public with high ethical standards. His endeavors are est type of service of which rom 
safety, improved public largely devoted to service to his fellow men. He it is capable depend in grea no! 
methods, or to the practical seeks respectability; and aspires to be deserving measure upon this independ. rgal 
aspects of our work have of respect. Finally, he desires a reasonably ade- ence. exists 
been carried on in coopera- quate compensation for his labors.” The long-established cys. § 
tion with the engineering : : SR 5 ; tom of the building industry exists 
societies, and where I have E. R. Needles, Chairman, Committee on gives the architect a sort oj There 
said that the architects have Professional Objectives, in his opening semi-judicial status. It is his lawyer 
accomplished these things it remarks at the “Professional Status function to define and enfore may b 
would be truer to say that symposium on January 18, 1939. | the true intent and meanin In] 
they have been accomplished —— __} of the building contract and Sarato 
by the architects and the in this capacity he must act unfluen 
engineers working in unison to a common end. impartially, protecting the interests and rights of the the An 
As a result of these activities the architect has become contractor as jealously as he protects those of his client ship w 
every year increasingly better equipped to serve his To perform this function he must command the con- but sin 
clients and his community. With the raising of stand- fidence of both parties to the contract and he cannot com- —— 
ards of practice in the profession the average level of mand this confidence if he is merely the agent and re. athoug 
intelligence, education, experience, and ability of the presentative of one of them. Moreover, aside from the are me: 
individual practitioners has increased, and with this in- practical aspects of his work, he is practicing a fine art Of ol, é 
crease in capabilities there has come a corresponding and the experience of past ages shows us that art can by a | 
heightening of the architects’ willingness to serve. only flourish in an atmosphere of untrammeled freedom Many 
We find in the profession today an aroused social Of late years there has been an increasing tendency t most of 
consciousness—a more acute sense of responsibility to the destroy the independent status of the architect and re- ne of 
government and the public. The architect has come to duce him to the position of a salaried subordinate em- - “ 
nen ©. 


see that the problem which he has to solve is not merely 
how he as an individual is to get his bread, but how pro- 
vision is to be made for shelter for the human race. It is 
not enough that the residences of the rich achieve a degree 
of luxury unparalleled in the history of civilization, while 
there is a considerable fraction of our population which 
has not even the bare minimum of shelter. The means 
by which this discrepancy can be corrected is one of the 
matters to which our organization is now giving its most 
serious attention. 

The work which the Institute has done has not been 
solely for the benefit of its own membership. In any 
controversy that arises, architects, whether they are 
members of the Institute or not, appeal to the standards 
of the Institute in order to determine what is right and 
just. This effort has been and must be a continuing 
one. There is no inch of progress that we have won in 
elevating the standards of practice or securing recognition 
of the professional status of the architect which we may 
consider definite and permanent. Once we have ad- 
vanced to a position, we are then faced with a daily 
struggle to preserve it, for these ideals are under constant 
attack from within and from without. 

From within, the attack comes chiefly from the younger 
members of the profession who, not conscious from their 
own experience of the reasons for the creation of many 




















This is particularly marked in the field 


ployee. 
Throughout the federal, 


governmental construction. 


States a 


state, and municipal governments, governmental a at-large 
chitectural designing bureaus are continually increasing in Ass cial 
number and growing in size. voice 10 
It is the belief of the architects that the government Amor 
is entitled to have, and its citizens are entitled to de “a ment 
mand, only the highest type of architectural service © ce 
planning, design, and construction. And we believe als) - law; 
that except for one or two brief periods, government arcil- ~~ ; if 
tecture as a whole has never reached a standard we © rurees 
sider worthy of it. Instead of being a source of inspiration eager 
and leadership to our profession, in only a few instances mg, wit] 
has it equaled the best work done for private use odges h 
The largest and most important government bureat — som 
concerned with the construction of buildings 's “ r" neal 
Procurement Division of the Treasury Departmet’ i Bar | 
We have for some years been carrying on discussie” amocinti 
with that department with a view to determining how Kan . 
the type of service proper for government architecture Poa hy 
can best be obtained. x. he 1 in 
A joint committee consisting of representatives 0! - —" am y 
Institute and of the Treasury, after long deliberati , i a 
reported that the best architecture for the governm™™ , — 
can only be obtained by the employment o! architect a / 


in regular private practice. This would seem to be 
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yet no action has ever been taken by the Treas- 


wry De artment to put this recommendation into effect. 
~ T be! eve we have been looking at the problem from 


wa point of view. The real question at issue 
e relationship between the government and the 
s, but the relationship between the government 
ssional and technical men as a class. In other 
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words, the problem is: How can professional men best 
serve the government and the people? 

The Institute is currently planning an ‘‘Interprofes- 
sional Conference”’ at which this problem and other topics 
of interest to the learned professions as a whole can be 
discussed. The present symposium, I believe, should 
be a helpful preliminary to that conference. 


Professional Activities—Law 


By Harorp J. GALLAGHER 
CHAIRMAN, Pustic Utivities Section, AMERICAN Bar ASSOCIATION; 
MemMBER OF LEGAL F1RM or MILLER, Owen, Oris, AND Bartty, New York, N.Y. 


country has been striving for mutual cooperation 
to improve the administration of justice and to 
sromote the social welfare, professional standards, and 
economic security of its members. When I speak of the 
rganized bar’? I do not mean to imply that there 
exists in this country, as a whole, any comprehensive 
and self-governing organization of lawyers such as 
exists in England and in some continental countries. 
There are a great number of separate associations of 
lawyers, judges, and law teachers, and these collectively 
may be called the “organized bar.”’ 

In 1878 the American Bar Association was formed in 
Saratoga Springs, and it has been the largest and most 
influential body of its sort. For many years, unlike 
the American Medical Association, it had little relation- 
ship with the many local associations that sprang up, 
but since 1935 it has been reorganized as a truly national 
association representative of all the country’s lawyers, 
although not more than approximately one-fifth of them 
aremembers. At the present time it has a membership 
{31,735 lawyers and judges. Its policies are directed 
by a house of delegates composed of 177 members. 
Many of these delegates need not be, but of course 
most of them are, members of the association. Seventy- 
ne of them represent the various state and territorial 
bar associations, and 14 represent local bar associations. 
[hen there are official delegates from each of the 52 
states and territories, and a number of representatives- 
at-large and ex officio members. The American Bar 
Association is now in a position to speak with a single 
voice for all the lawyers of the country. 

Among other associations of national character may 
be mentioned the American Law Institute, which has 

tr some years been engaged in the restatement of 
the law; the American Judicature Society, which has the 
am of improving the administration of the law; the 
National Association of Attorneys General; the Com- 
missioners of Uniform State Law, who have been try- 
ig, with a considerable degree of success, to eliminate 
tie archaic situation which checkerboards our country 

some 52 different legal systems; the Association of 
American Law Schools; and the National Conference 

‘ Bar Examiners. Altogether there are 31 voluntary 
‘ssoclations of national character with a total member- 
ship of 42,524. 

_The various state and territorial bar associations in- 
“ude in their membership a little more than half of all 
tie lawyers in the United States—83,929 members. 
‘Here are about 1,000 local bar associations, more or 
. with a combined membership of 118,600. 
Most of these associations are completely voluntary 
au They have little or no official stand- 


Re: some sixty years the organized bar of this 


SS ac tive 


heir Character. 


ing, and no disciplinary or other powers so far as the bar, 
generally, is concerned. The movement is rapidly 
gaining headway however, for the so-called ‘integrated 
state bars.’’ In 18 states every lawyer, either by statute 
or by judicial rule, must be a member of the state bar 
organization. These integrated state bar organizations 
are, generally, given a broad power to govern lawyers 
and a broad responsibility for self-improvement and 
regulation, which in the other states has been left to the 
rather haphazard activities of courts and legislatures. 

It is of these numerous associations that I speak when 
I refer to the “‘organized bar.”’ 


ETHICS AND ECONOMICS INTERDEPENDENT 


The organized bar, particularly during the present 
century, has been making sustained efforts to face and 
solve the problems of how to improve the position of the 
lawyer in the community, the professional standards 
of the individual lawyer, and his economic security. 
These three aims are absolutely interdependent. The 
lawyer cannot be respected in the community unless his 
professional standards are high and unless he attains 
some measure of economic safety; lamentably often 
his standards of professional and civic morality are de- 
pendent upon his freedom from the pressure of poverty. 

One of the princiral problems which the organized 
bar is studying and attempting to remedy is the possi- 
bility that the bar is overcrowded. An enormous 
number of new lawyers are admitted to the bar in each 
year. According to the 1930 census, there were ap- 
proximately 160,000 lawyers in the United States, 
equivalent to one lawyer for each 764 individuals. 
During the ten years from 1920 to 1930, while the popula- 
tion increased 16 per cent, the number of lawyers in- 
creased 31 percent. Statistics gathered by the National 
Bureau of Foreign and Domestic Commerce, Division 
of Economic Research, in 1935, indicate that between 
1929 and 1934 the total number of lawyers in the coun- 
try increased nearly 24 per cent. The number of con- 
sulting engineers decreased during the same period by 
10 per cent. * 

Without knowing the particular facts with regard to 
the requirements for legal service in each state, it is hard 
to generalize on the problem of whether or not the bar is 
overcrowded, but the bar associations are making studies 
to determine whether it is, and whether that condition 
is responsible for economic distress in the profession. 

Great efforts have been made to improve the quality 
of persons admitted to the practice of law. The pub- 
lic is entitled to demand the elimination of the unfit, and 
the bar recognizes its responsibility in this direction. 

In the early days most lawyers were trained in law 
offices. They acted as apprentices to members of the 
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bar. It is only within the 
last 25 or 30 years that the } 
practice of traiming lawyers | 
in law has become 
recognized as the only proper l. ' 
method of professional prepa- work of the 
ration. Asa result of cam- 
paigns of education conducted 2 
by the American Bar Associa- 
tion and various local bar as 
sociations, the public has been 
convinced that they have an 


SPECIFIC 


schools 


PURPOSES 
MITTEE ON PROFESSIONAL OBJECTIVES : 


To supplement and strengthen 
Board of Direction and the | 
spectal committees of the Society. | 


2. To concern itself actively with sub- | 
sects incident to engineering practice in order | 
to develop and maintain high standards of 
practice and ethics, promote understanding | 
among engineers and between the profession | 


Com- 


National Conference of By 
Examiners, founded in 193) 
For many years one of th 
principal problems confrontin, 
the candidate for admission 
to the bar was that his leg, 
| education did not prepare hin 
to pass the bar examinations court 
prescribed in the  varioy ful, 
The law schools, fo. varic 
lowing the lead of Harvar; each 
and Columbia, had adopted , 
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interest in insisting that law and the public. so-called “‘case system” which mitte 

yers be properly trained. The |} ; 7 “| — h which | sought to train the law studen to we 

problem was more difficult | ». £0 prowde an agency through whi to know how to approach lega| crime 

than in the case of doctors. _ both salarved and employer ey oy | problems—that is, to teach of pr 
| express themselves more freely and effectively " T 


The general public easilyunder- | 
stood that it was important 
not to have poorly trained [| 4. 
doctors but there was a pub | 
lic attitude that every one engineer. 
should be permitted to prac : 
tice law with a minimum of 
prerequisite requirements. 


on professional matters. 


To give general consideration to na- 
tional and state legislation affecting the 


5. Lo give particular consideration to 
the economic and social status of the engineer 
and to national and social trends affecting | 











him general legal principles Pai 
The bar examinations, on the 
other hand, sought to inquire 
as to the candidate’s know. 
edge of local law and proce. 
dure—largely a matter of mem. 
ory. Through the joint efforts 
mentioned, the two points 
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Beginning in 1921, the Beas view are gradually being what 
American Bar Association | nes. | brought closer together. Mos Phe 
took a definite stand actively | 6. Lo encourage and demand a wider bar examinations now examine iew 


to support a movement re | 
quiring stricter standards for 
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but steadily, this movement 

has gained in strength and in leadership. It is becoming 
recognized generally that the practice of the law is a privi- 
lege rather than a right, and that the public interest re- 
quires that lawyers, in order properly toequip themselvesto 
meet the complex legal problems of the day, must have 
a broad prelegal education as well as a thorough legal 
education. As a result of the efforts, principally of the 
American Bar Association and its committees and Sec- 
tion on Legal Education, legislation or court rule in 
38 states and the District of Columbia now requires at 
least two years of college or its equivalent before ad- 
mission to practice. Thirty-nine states and the Dis- 
trict of Columbia require at least three years of law 
study, and rules have been adopted in more than half 
of the states requiring four years of study in part-time 
law schools. 

The Association is seeking to eliminate the unqualified 
law school, the “diploma mill,’’ the proprietary law school 
run for private profit and for the sake of their tuition 
fees, flooding the country with ill-equipped aspirants. 
The American Bar Association has adopted certain 
standards with which all law schools must comply in 
order to receive its “approved”’ rating. 

Out of 185 law schools in the country, 97 are ‘‘ap- 
proved” and 88 “unapproved.”’ Over two-thirds of the 
law students of the United States study at the approved 
schools. In 22 states, graduates of unapproved schools 
are not eligible for admission to the bar. This is one 
very great accomplishment of the organized bar. 

The Section of Legal Education and Admission of the 
Bar of the American Bar Association employs a com- 
petent man as an advisor, and through the trips of in- 
spection made by him and other members of the council 
of the section, constant surveillance is given to see that 
the standards are met by schools before being put on the 
approved list and that they are maintained by schools 
which have been previously approved. 

Another forward step has been accomplished by the 
cooperation of the American Bar Association with the 











The bar associations hay f the 
not stopped with pre-admission education, but have annua 
been promoting advanced legal education for practicing { assi 
lawyers as well. Short series of lectures dealing with mpl: 
modern developments on subjects of current interest » he 
the law have been sponsored by local associations an‘ mm 
successfully held in many cities in the country. acter | 
iplina 
its infl 

Educational fitness is one aim of the organized bar lhe 
Moral fitness is another. Various methods have been can be 
adopted to exclude the morally unfit. Character com- r mot 
mittees exist in most states—sponsored by the bar or 
by the courts at the behest of the bar. In New Mexico 
a probationary period of practice is prescribed; 
Pennsylvania a “moral precentor’’ must supervise the 
entire pre-admission law study of the candidate. Clerk 
ships in law offices must be served prior to admissin 
in many of the states. While, of course, all this super 
vision is not infallible, it is a step in the right directio 
The various associations are untiring in their efforts ' 
improve the quality of new lawyers. 

These activities cannot fail to improve the standing 0! 
the lawyer in the community, but there has been - 
creasing in late years what seems to be an organueé 
campaign to bring the lawyer into disrepute. The bar 
recognizes this and is beginning to combat it. Rad 
programs have been devised to win public good-wi! 
(Buffalo and St. Louis especially have found these help- 
ful.) Efforts to cleanse the profession of its unworts) 
brethren have been publicized; efforts to elimina 
the unauthorized practice of law by law agencies ha 
been framed to emphasize the benefit of such elimmn4 
tion to the public rather than to the lawyer. 

The radio and press campaign is in its infancy. ! 
effort to cleanse the profession is older. This provie™ 
of the unworthy lawyer—one of the principal causes ° 
popular distrust—is being vigorously met. Forwat 
looking lawyers appreciate that one scoundrelly lawy* 
out of a hundred in the community can do more harm‘ 


EXCLUDING THE MORALLY UNFIT 


wine 
MVili 


Young 
impulsi 
A la 


date 1S 
average 
special 


F the 
The certs 

nre 
Medical 
member 
medical 
under a 


N o. 3 


ession than can be cured by the upright conduct 
inety-nine, and they have been alert to practice 
surgery as well as preventive medicine on the unfit. 
Discipline and the elimination of the dishonest lawyer 
are generally, in this country, within the jurisdiction 
af the courts, but the courts do not act of their own 
tion. Haphazard complaints against lawyers to the 
6 ~ourts by persons aggrieved, while occasionally success- 
ful did not scratch the surface of the problem. As 
-grious state and local bar associations came into being, 
each one has been implemented with a committee on 
professi mal discipline, usually called a grievance com- 
mittee. These committees have generally been alert 
+) weed out the unfit—not only those guilty of actual 
crimes, but also those guilty of violation of the principles 
f pre fessional ethics. 

Parenthetically, while various codes of ethics have been 
jrafted from time to time, it was not until a meeting of 
e American Bar Association in 1908 that canons of 
professional ethics were adopted on a national basis. 
Since that time practically every state and local associa- 
tion has adopted the Association’s canons. Committees 
have been active in each association to construe and 
eaborate on the canons and to answer inquiries as to 
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being what conduct may be proper and what improper. 
Most lhe discipline committees have been hindered by a 


iew very general in the profession, that professional 
misconduct should be overlooked if not actually con- 
doned. Notwithstanding this obstacle, they have ac- 
complished a great work. One, that of the Association 
‘the Bar of the City of New York, spends over $20,000 
annually in its work, maintains a paid counsel and staff 
j assistants, receives and investigates a vast number of 
mplaints, and carries on the actual court prosecutions. 
[he American Bar Association has had a discipline 
mmittee only since 1924, and while its national char- 
xcter has prevented it from taking the initiative in dis- 
plinary proceedings that local associations have taken, 
its influence has been most salutary. 

fhe bar has taken and is taking all precautions which 
i be devised to eliminate men who are intellectually 
r morally unfit to practice the profession. The task 


Xamine 
ons of 
ian his 


s have 
t have 
clicing 
gy with 
rest 
ms ard 


ed bar 
e been 


T CcOMm- 
bar or goes further than that. When once a young lawyer is 
Mexic ulmitted to the bar, if he is unable to gain a minimum 


living wage, he must be necessarily beset by temptation 
abandon the observance of the principles of legal 
ethics. This unfortunate situation cannot be attributed 
to a lack of moral fiber on the part of lawyers generally. 
Young men are driven into these practices by the sharp 
impulsion of physical hunger. 

A lawyer must spend upwards of five years in ob- 
ing his preparation for the bar. When the candi- 
late is ready for admission he is generally older than the 
average person starting out in business and he has a 
special training which would, within normal expecta- 
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tion, bring bim a living wage. Perhaps three years of 
practice should ordinarily be regarded as the length of 
time necessary for a lawyer really to become a practicing 
lawyer. A recent survey conducted by the Special 
Committee on Economic Conditions of the Bar, ap- 
pointed by the American Bar Association, shows that 
at the end of the third year of practice about a third of 
the young California lawyers and about a fifth of the 
young New York lawyers were earning less than $1,000 
a year. Well over half in each state were earning less 
than $2,000 a year. 

The smallness of legal income does not stop with 
young lawyers in their first three years at the bar. 
According to a survey of the Department of Commerce, 
the average net income of all the lawyers in the country 
in 1935 was $3,725. 


PRACTICAL EFFORTS TO INCREASE EARNING CAPACITY 


The bar itself is striving mightily to improve the situa- 
tion. It is sponsoring vocational guidance in some of 
the states to urge young aspirants not so well fitted for 
the profession as others to seek other fields than the law. 
It is sponsoring movements to reduce overhead expenses 
of law offices by promoting the publication of cheaper 
law books and the simplification of legal procedure. 
It is encouraging large-scale cooperative offices where 
young lawyers can pool their stenographic and library 
expenses. Its attempts to improve earning capacity, 
incidentally, are not limited to the young and struggling 
lawyer (and to the older lawyer who has to struggle too), 
but extend to the entire legal profession. 

The bar is also seeking to devise means for a more 
equitable distribution of work. It is trying to spread 
out political patronage to a greater extent and to make 
additional employment for young lawyers in legal aid 
societies and other public or semi-public projects. 

One field in which the bar is being helpful to its mem- 
bers is that of unlawful practice of the law. I will not 
go so far as to say that the primary purpose of this 
effort is to increase the earnings of the bar, but it must 
necessarily have that effect, as well as giving protection 
to the lay public. 

The various bar organizations have been increasingly 
active in suppressing the practice of the law by unquali- 
fied persons such as life insurance salesmen, notaries 
public, customs brokers, banks and trust companies, 
patent consultants, and tax consultants. In most 
instances these efforts have been accomplished in an 
amicable fashion by mutual agreement by the legal 
and lay organizations, each promising not to infringe 
upon the field of the other. Where a treaty is impos- 
sible, the bar associations have been alert to enforce or 
see to the enforcement of the criminal law, which 
makes it a crime in most jurisdictions for a person not 
admitted to practice to engage in the practice of law. 


Professional Activities—Medicine 


By Cuarvtes Gorpon Heyp, M.D. 
New Yorks, N.Y.; Memser, Councit on Mepicat Epucation anp Hospitats, AMERICAN MeEpIcaL ASSOCIATION 


into being by the election of delegates from each state 
and territorial medical association. These delegates as- 
sembled in a House of Delegates legislate on all matters 
of general polity. 

The object of the American Medical Association is to 
advance the science and art of medicine and to promote 
public health. It is dedicated to a public service. The 
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American Medical Associa- | ensue. It was necessary fo, - 
tion was founded on May 5, “Tf we are thoroughly honest with ourselves, we | some body of national jp. Th 
1846, under the inspiration will admit that we are but tilting at windmills || portance to devise means oj — 
of Dr. N. 5S. Davis of New when we place the responsibility for our present protecting the public from it 
York (later of Chicago) and | (ack of status on any but ourselves.” false, deleterious Claims oj A 
in the mexs year delegates | “With the training for architects, lawyers, therapeuticeffectivenessan, ta 
met at Philadelphia and | and doctors requiring a basic undergraduate aca- | to keep the field of medical aot 
promulgated a national code demic course in the humanities followed by a post- | prescribing clean and respec. sre d 
of ethics together with pro- graduate professional training, are not the engineers | table. The Council  o nisi 
posals on paimersatageniny er obtaining but a glorified trade school training in- | Pharmacy and Chemistry vealth 
The first mecting was held | ‘rad of « real profesvional education?” | was.the response to this. Mn 
the 89 “ane since its found- “It requires plenty of determination and fortitude | 4. 4 Soaaue light yor eo 
ing, the American Medical to challenge the institutions of professional educa- between the public and th: te 
Association has assumed tion; to force the abolition of competition for physicians and effectiy Jy — 
functions and labors be- students between engineering schools; and to im- prevents the exploitation q — 
yond the dreams of any of gore & strict self-discipline on the protession. either group by commerce , pare 
lan Setdioin ; But the fruits of such efforts are the objectives we enterprises. cial doctor 
For 150 years the indus-_ | seek. . In a similar manner the — 
trial revolution has brought Excerpts from the address by Carlton S. Proctor. multiplicity of instruments eS , 
about tremendous changes _— _ «2S usingg electrical modalities me 
in the population density in made it imperative that essen 
cities, increased productivity of farms, and a general standards be devised, definitions determined, and contro\ ll 
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betterment in the standard of living. At about 1890, 
when the frontier in America was definitely closed, 
medicine began to be incorporated into the entire life of 
the people and assumed great social responsibility. The 
rise of health departments, the almost complete extinc- 
tion of typhoid fever, smallpox, and diphtheria, the 
phenomenal elimination of infantile diseases of childhood, 
the phenomenal lowering of the tuberculosis incidence, 
were accompanied by a significant change in the basic 
educational qualifications for the practice of medicine. 
There ensued, by almost imperceptible degrees, 2 com- 
plete reformation in the quality of medical education. 
These changes in education, which were so fundamental 
in their importance and so far reaching in their practical 
application, began with the creation by the American 
Medical Association of a Council on Medical Education 
and Hospitals. 

In the middle of the nineteenth century medical educa- 
tion was frequently haphazard and crude; only a few 
colleges had organized teaching curricula. Of medical 
societies there were plenty. There were a few great and 
powerful medical schools, also many commercial pro- 
prietary and poorly equipped medical schools, organized 
and maintained for profit. With the formulation of the 
code of ethics and scientific assemblies, the main activity 
of the Association was to promote facilities for better 
medical education. In 1905 the Council on Medical Edu- 
cation and Hospitals was founded, and it became the 
chief agency for improving the quality of medical schools 
and thereby obtaining a more competent education of 
doctors. This council was concerned, among other 
things, with the following activities: (1) to consolidate 
public opinion in order to diminish the number of medical 
schools; (2) to raise the educational qualifications of 
medical schools into Class A schools; (3) to inspect and 
certify approved hospitals—hospitals that were approved 
for internship, hospitals approved for residents; and (4) 
more recently, the certification of specialists in the 12 
major specialistic divisions of medical practice. 

In 1905, there were in exi.cence about 165 so-called 
medical schools, most of them proprietary. Under the 
influence of the organized public opinion created by the 
council this number was reduced to 65, with elimination 
of all proprietary schools. 

With the rise of chemistry and the ability of chemists 
to displace certain atomic groups at will, it was apparent 
that a multiplicity of pharmaceutical commodities would 








































established to obviate dangers inherent in their use. Thy; 
came into existence the Council on Physical Therapy 
Scientific discovery would be of no avail and its ap. 
plication to medicine would be impossible without thre 
definite ancillary features: (1) the discovery must be 
evaluated in terms of clinical usefulness; (2) if proved 
efficacious, the information must be widely diffused 
and (3) it must be made available for the treatment oj 
disease, to lessen human suffering, or to promote health 
For these particular functions the American Medical 
Association has the Council of Scientific Assembly and 
the Committee on Scientific Exhibit. 
If that is essential in regard to the use of medicaments 
then the same measure of responsibility to the community 
with regard to foods would also be apparent, and thu 
one of the activities of the American Medical Associatio: 
is the Council on Foods. 
From the 48 states, Puerto Rico, Hawaii, Alaska, and 
the Panama Canal Zone, there arises a large number and 
variety of legislative enactments bearing upon the prac- 
tice of medicine. The interpretation of these various 
acts requires a full-time staff of lawyers and technically 
trained assistants; hence the American Medical Associa- 
tion has its Bureau of Legal Medicine and Legislation 
Fully one-half of the funds of the American Medical 
Association are spent in public education, and it is sign 
cant that one of the most useful adjuncts to publi 


lession. 
ness to 
Offic 
Institut 


{ econ 
in the ¢ 
nomi 
stern sel 
~ 
Now 


civil eng 


education is carried out by the Bureau of Health and we eek 
Public Instruction. what we 
KEEPING TAB ON THE CHARLATANS ‘ a 
In most newspaper offices there is what is known 4s proved : 
the “morgue.’’ In this department is kept a compre and the 
hensive index with clippings and data on most of the peratio: 
distinguished citizens. Of more importance to tle manufac 
medical profession is an index of the irregular pract have sur 
tioners, the fakirs, the charlatans, the crooks, and on word “st 
of the very extensive features of the headquarters office English 
in Chicago is the Bureau of Investigation. The Bureat following 
of Investigation is one of the educational activities “! The 
the American Medical Association, and has for its p= effective 
mary object the collection and dissemination of inform late, a y 
tion on “patent medicines,” quacks, medical fads, succeede, 
various other phases of pseudo-medicine. It is a clearits leaders 
house for information on the subject with which it dea’ their eff, 
Federal, state, and municipal health officials, t achers 1 daim to 
schools and colleges, physicians and others intereste¢ " dividual | 
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TY for alth refer inquiries to the Bureauof Investigation. 
im. ireau collects its information through (1) original 
Ns of itions, often supplemented by analytical work 
’ from inne us. the Chemical Laboratory of the American Medi- 
Ms oj 4] Association or in other high-class laboratories; (2) 
SSand eived from federal sources (as the Food and 
edical (ministration of the U. S. Department of Agri- 
espec- uiture, postoffice fraud orders, Federal Trade Com- 
il on ») as well as from state and municipal boards of 
Mistry veal 3) information published in technical and other 
uS Ne- ;urnals, both domestic and foreign; and (4) reports of 
stands special commissions, and so forth. 
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‘With the development of mass methods in industry 
ame changes from the agrarian to the urban type of life. 
With the development of the automobile and good roads 
there came a Change in the economic relationship of the 
inctor to society. The development of free clinics, free 
wspital services, free treatment clinics, changed in a 
reat measure the usual sources of the physicians’ liveli- 
vd. lhe diverse character of the economics of medi- 
. in the different states, the large office maintenance 
expense of physicians in centers of population, introduced 
a multitude of conflicting factors. In the effective inter- 
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or it may be merely another gesture towards the 

solution of problems of long standing in the pro- 
The answer lies largely with us and our willing- 
ness to face the facts of the situation. 
fficially appointed representatives of the American 
institute of Architects, the American Medical Associa- 
tion, and the American Bar Association have presented 
some of the background of the struggles with problems 
iriot f economic and social betterment within their profes- 
nical} sons. I draw from these addresses the conclusion that 
ssocia the case of none of these professions did its present 
ation. nomic and social status just happen, but with each a 
fedical stern self-discipline was required. 
3 Sign Now let us analyze the situation with regard to the 
ow engineering profession to determine just what it is 
th and wi what is wrong within our profession; and 
what we must do to achieve our objectives. 
These objectives seem to me to be, broadly, increased 
| id steadier employment, better compensation, im- 
ss proved standing in the community as professional men, 
opt the employment of engineers in the management and 
ol - eration of engineering works and in the fabrication and 
to lanulacture of engineering products. The English 
— have summed up all these desired objectives in the one 
ahs word * status.” In the November 4, 1938, issue of the 
B ollce nglish technical publication, Engineering, I find the 
Bureau wing editorial statements: 
aaglr > “The ‘relatively rapid emergence of engineers as an 
ha ‘ective molding force in the land has engendered, of 
gg: ‘e, a widespread dissatisfaction that they have not 
js, and Succeeded in emerging, with commensurate rapidity, as 
oi the many commercial enterprises to which 
' have given rise. Associated with this 
_i to seli-determination is the complaint that the in- 
ineer, for all that he is so necessary to the 
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pretation of these various movements, functions the 
Bureau of Medical Economics. 

For the necessary research on food, pharmacy, and 
chemistry, the Association maintains one of the most 
complete, thoroughly equipped chemical laboratories ex- 
tant. The instruments contained therein, particularly 
the recently acquired instruments for spectrochemical 
analysis, are in keeping with the policy of the American 
Medical Association to utilize the most modern equip- 
ment in chemical research problems. 

From time to time there may be a difference of opinion 
in regard to juridical procedure or definitions of jurisdic- 
tion between local county units and state units, or per- 
haps differences between state societies. For this pur- 
pose, we have the Judicial Council. 

This vast and complex organization which I have 
briefly described is administered in the interim between 
meetings of the House of Delegates by the elected general 
officers and the meetings of the Board of Trustees. At 
the annual meeting the 15 scientific sections, the Scientific 
Exhibit, and the Commercial Exhibit are devoted to the 
presentation of scientific papers, research data, and ac- 
ceptable commercial products. 


Professional Aims of the Civil Engineer 


By Car.rton S. Proctor 
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maintenance of modern civilization, still lacks ‘status’ 
by comparison with the members of older professions 
and with the administrators who control the under- 
takings that he has made possible. . . . 

“This is not to say that the elusive ‘status’ is also com- 
pletely illusory; but there are, we submit, good grounds 
for questioning whether a more obvious ascendency of 
engineers in active government or commerce would con- 
tribute materially to the public respect for the engineer- 
ing profession as a whole, which is the presumed meaning 
to be attached to the word ‘status’. . 

“There appears to be, however, another fundamental 
defect, common to nearly all of the schemes that are 
propounded from time to time for the improvement of 
status, namely, an insufficient appreciation of the nature 
of the distinction that is so assiduously sought. Status, 
as we see it, is something that can be conferred, but can- 
not be commanded; not, at least, the only kind of status 
that is really worth having. It is an indication of a 
spontaneous public opinion, and as such can neither be 
forced in its growth, nor synthesized from the compo- 
nents of a selected curriculum. The status that attaches 
to the professions of arms, of law, and of medicine was 
not acquired by making its attainment a deliberate goal, 
and can owe but little to the excursions of individuals 
from these professions into directive commercial or legis- 
lative offices, such as have long been whole-time occupa- 
tions to those who have achieved any eminence therein.”’ 

If we are thoroughly honest with ourselves, I think we 
will admit that ‘‘status’’ does very well sum up our ob- 
jectives, and that when we have obtained it, all the 
symptoms of economic, social, and professional worries 
will have been cured. And if we continue to be honest 
with ourselves we will admit that we are but tilting at 
windmills when we place the responsibility for our pres- 
ent lack of status on any but ourselves, or hope for an 
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ultimate solution of our problems through any action 
other than our own professional self-disciplinary actions. 

Mr. Sullivan has stated that the architects’ status is 
the fruit of 75 years of effort by the American Institute 
of Architects, which has created the profession of archi- 
tecture out of a combination of polite accomplishment 
and traditional craft; that the Institute has been the 
sponsor of an educational method which has placed the 
architectural schools of America in advance of those of 
any other country and that the architects have been 
steadily at work to assure that this standard of educa- 
tional accomplishment is continually bettered. 

Mr. Gallagher has explained the organized efforts of 
the American Bar Association to improve the educa- 
tional standards of the profession; its efforts to show 
the public that the practice of law is a privilege rather 
than a right, and that the interest of the public and the 
profession require that lawyers have a broad pre-legal 
education as well as a thorough legal education. As a 
result of the efforts of the American Bar Association, 
legislation or court rule in 37 states and the District of 
Columbia now requires at least two years of college 
training as a prerequisite to legal education. 

Dr. Heyd informed us: “In 1905 the Council on Medi- 
cal Education and Hospitals was founded and it became 
the chief agency for improving the quality of medical 
schools and thereby obtaining a more competent educa- 
tion of doctors. 

“In 1905, there were in existence about 165 so-called 
medical schools, most of them proprietary. Under the 
influence of the organized public opinion created by the 
council, this number was reduced to 65, with elimination 
of all proprietary schools.” 


PROFESSIONAL MAN CANNOT BE PRODUCED IN FOUR YEARS 


The addresses of all three of these speakers bear wit- 
ness to the basic fact that a stern self-discipline of their 
professions and professional educational standards has 
been exercised. All three of these professions realized 
years ago that a professional man cannot be produced in 
four years of educational training and that low educa- 
tional standards inevitably result in turning out gradu- 
ates in annual numbers far beyond society’s and in- 
dustry’s ability to make places for them. All three 
demand that the educators of future members of their 
professions be themselves successful practitioners, ca- 
pable of instilling into the minds of their students a 
wholesome respect for their chosen profession and of in- 
spiring in them a genuine love and enthusiasm for their 
work. 

Now contrast all this with the conditions obtaining in 
the engineering profession. 

Recently, one of the leading deans of engineering told 
me that in his opinion most of our ills would be cured 
when the profession saw to it that only successful, in- 
spirational instructors and professors were intrusted 
with the teaching of engineering students; that at pres- 
ent too many introverted failures were attracted by 
the cloistered life and relative wage security of engineer- 
ing teaching, while unreasonably low pay and campus 
politics were keeping out the type of men most desired. 
Another equally eminent engineering dean recently 
blamed the competition between engineering schools 
for much of our difficulty, stating that in the scramble 
for students to fill 160 schools of engineering, standards 
of admission and performance are being constantly 
weakened. 

With demands upon the engineer increasing daily and 
his needs for equipment to cope with leaders in all walks 
of life becoming daily more exacting, he is asked to as- 
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similate a steadily increasing technical curriculum 4 
the sacrifice of training in the humanities and cultuyry) 
subjects. 

No wonder the British editor complains that th 
engineer lacks status. With the training for architects 
lawyers, and doctors requiring a basic undergraduat. 
academic course in the humanities followed by a pos. 
graduate professional training; with the standards 9; 
education rapidly rising for men in all walks of life; ang 
with scientific and technological advancement and op- 
portunities setting an unprecedented pace, are not the 
engineers obtaining but a glorified trade school training 
instead of a real professional education? Are not the 
young engineering graduates cursed with an inferiority 
complex when they come in contact with the more thor. 
oughly educated men of other professions? And ar 
they not confused in their minds as to whether they ar. 
in a profession or a trade? Is not all this recent agita- 
tion for unionization of engineers, and particularly the 
recently organized A.F. of L. Supervising Professiona 


aquet 
starte 
New 

River 
ance | 
excavi 


1209, 
1Sds a 


Engineers Union, highly symptomatic of our req igs 
trouble—a gravitation to the level of the most poorly glis 
equipped, and to the subprofessional, rather than , used a 
steady climb to the attainment of constantly increasing After ; 
professional “‘status’’? Surely the type of man wh work 1 
seeks a trade union to protect him in his work cannot be Tacobs 
classified as a professional man. Definitely these de. ~ This 
mand the classification of tradesmen. Is it not high the me 
time that the American Society of Civil Engineers take ber of 1 
a position of leadership in engineering education—sele. with st 
tion of engineering teachers, and improvement of engi- this wo 
neering schools? Is it not time we should agree that a constru 
professional man cannot be produced in four years, but In re 
that an accredited civil engineering training must be structe 
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definitely postgraduate, with a broad undergraduate 
training as a prerequisite? air hav 


It is true that a few engineering schools are now oppos- fiset b 
ing the general trend by attempting to place their schools use of 1 
of engineering on a parity with the schools in the other nly pr 
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three professions. Several have for some years given a 
professional engineering degree only as a postgraduate 
degree. An example of the forward movement in this 
direction is found in the recently established cours 
in “‘general engineering,’ leading to a B.S. degree and engineer 
requiring a two-year postgraduate course prerequisite to ) mo 
a professional engineering degree, as now given by Prince- concrete 
ton University. Here is found a liberal education form- nngs are 
ing the basis for a technical training—a comprehensive plete wa 
course of undergraduate study in the liberal arts, human 
ties, and social sciences to properly equip a professional 
man for his responsibilities and obligations to society. Since 1 
ning in t 
INCTE asec 
were 24 j 
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THE DUTY OF THE SOCIETY 


A voluntary new departure such as this by a few of ow 
engineering schools, will of course provide the desire 
leadership for others to follow, but such an evolution wi 
be far too slow to provide a solution to our immediate 
problems. The experiences of the three other proie 
sions demonstrate that the national professional socitly 
alone can bring about the necessary curricula change 
Only the American Society of Civil Engineers can ext 
the influence necessary to a broad national readjustmet" 
in civil engineering education. 

It requires plenty of determination and fortitude © 
challenge the institutions of professional educat 
to force the abolition of competition for students b 
tween engineering schools; and to impose a strict sl 
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discipline on the profession. But the fruits of such & - and g 
forts are the objectives we seek. Only by making ™ .- a | 
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profession worthy of “status,” can we attain our aims. 
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t the | THOUGH this article is intended to discuss cur- segment is between 6 and 
nine nt practice rather than history, it will not be out 7 ft (except when de- 
t the place to recall how recent was the first sub- signed for erection by 
jority weous tunnel in America. In 1879 De Witt C. Haskin hand). Segments are 
thor. arted the pioneer work of connecting Jersey City and interchangeable—except 
d are New York by a rapid transit tunnel under the Hudson for the key and those 
ey ar er. The first plan was to use compressed air to bal- plates that are next to it. 
agita e the water pressure in the ground, and to line the The outside faces of 
ly the ,vation with brick. The work was interrupted in the flanges of all seg- 
sional ‘82 after a serious accident and because of lack of funds. ments are carefully ma- 
real in [S89 the project was revived, this time by the famous chined in the manufac- 
Door!) English contractor S. Pearson and Son. Shields were turing process. Along 
han 4 sed and the tunnel was lined with cast-iron segments. the inner edge of all ma- HEADFRAMES AND Muck Bins, Man- 
easin \fter another interruption due to financial troubles, the chined faces is a narrow HATTAN SIDE, QUEENS-MIDTOWN 
1 whe work was completed under the direction of Charles M. calking groove. After nes _ TUNNELS 
not b bs, M. Am. Soc. C.E., in 1905. the iron has been erected The Excavation in the Foreground Is for 
ae [his early work was the laboratory in which many of and bolted, a ribbon of the Ventilation Shaft. Tunnel Construc- 
th the methods now used were developed. A goodly num- lead is hammered into tion Is on ana —— Shafts 
3 take er of the engineers and construction men now connected _ the calking groove to as- a 
sel with subaqueous tunneling had their first experience on sure complete watertightness. Leaking at the bolt holes 
f eng this work or on the Pennsylvania Railroad tunnels whose _ is prevented by inserting rings of hemp, soaked in red lead 
that nstruction followed immediately after. and linseed oil, under the washer at each end of the bolt. 
rs, | In recent years, subaqueous tunnels have been con- Structural steel segments are manufactured strong 
ust ructed in increasing number in many cities and for enough and rigid enough to withstand exterior loads 
adua us purposes. Although hourly wages in compressed and stresses set up during construction. They are us- 
ir have risen sharply, this increase in cost has been ually provided with longitudinal stiffeners between cir- 
opp set by the increased skill of the workmen and by the cumferential flanges to take the thrust of the jacks when 
schor { machinery. Moreover, in many cases air is the the shield is being advanced. Bolt holes are prevented 
e othe practicable method to achieve the ends desired. from leaking by the use of grommets as with cast-iron 
riven a Shields are used on all major projects to support the lining. The problem of making the joints between 
aduat rth around the periphery of the excavation while the segments watertight has not been fully solved. Where 
in this rmanent lining is being constructed. On most proj- the lining is erected in rock, the joints can be sealed ef- 
course the type of lining is decided on by the designing fectively by welding, but where the tunnel is in wet 
ree and ineers. Although structural steel lining is coming ground the welding must be done under air pressure 
‘site t more common use where conditions permit, and (which procedure would be hampered by a scarcity of 
Prit rete block lining is sometimes satisfactory, cast-iron skilled craftsmen), or against a certain amount of leak- 
n form gs are preferred for under-water tunnels—where com- age after air has been taken off. A lead-calked joint has 
hens! e watertightness is an important objective. been proposed but has not yet been used. Structural 
juma einen Ge sities tian Ubi tein steel lining is substantially less expensive than cast-iron 
pss ee ee - both in manufacture and in erection. 
ety since the early use of cast-iron lining, the width of the Concrete blocks have been used extensively to line 
g in the direction of the axis of the tunnel has been tunnels in dry ground and also below the water level in 
eased slightly. On the first Hudson Tunnel, rings silt and clay. When they can properly be used, they are 
w of ou ‘4 in. wide; on the East River subway tunnels, 26 more economical than metal lining. 
desired i the Holland Tunnel, 30 in.; and on the present Tunnel shields today are essentially the same as they 
tion wil Jueens Midtown Tunnel they are were when Mark I. Brunel con- 
mediate in. The width of the ring in- HE accompanying article initiates ceived and patented the idea in 
profes fuences the design of the shield, a series on modern construction tools England over a hundred years ago. 
societ¥ ting the length of stroke of the and practice that is planned ultimately to The basic ideas involved in the 
shanges id jacks, the length of the tail, cover all the major types of project, large tunnel shield are as follows: 
an exert the distance that the hood pro- and small, with which civil engineers are l. A shield must comprise a 
ustment 's beyond the cutting edge. Ta- concerned. Each article is being pre- mantle or envelope covering the 
fed Tings, in which one face is pared by an acknowledged authority in whole inside surface of the excava- 
itude itly oblique to the other, are the field it covers, and each will presenta tion and forming a protection under 
cation ‘ded to effect changes in grade, to concise picture of up-to-the-minute meth- which the work of excavation can be 
ents be waround horizontal curves,and ods that make for economy, efficiency, carried on and the lining erected 
rict sell ‘rect deviations from the true and speed in construction. Discussion without the help of internal timber- 
such ¢ te and grade. Each ring is made of these papers by field men, with special ing. 
king ou ‘P Ol a number of full-sized seg- reference to their own construction ex- 2. It must have an _ internal 
aims. ments and a key. The length of a  periences, is particularly invited. stiffening structure of horizontal 
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platforms and ver- 
tical partitions to 
support the enve- 
lope. 

3. It must have 
a “tail,” or a rear 
extension of the en- 





STARTING THE New YorK SHIELD ON NORTH 

lupe or Lincotn TUNNEL velope, clear of any 
Work Was Begun from a Shaft Excavated internal ' support, 
Partly in Earth and Partly in Rock. The overlapping the 
Shield Has Entered the Ground West of the tunnel lining al- 
Shaft; Its Tail, Which Is Still in the Shaft, Can ready erected, un- 


der cover of which 
additional lining 
may be erected in 
short lengths. 

t. It must have a means of forward propulsion, 
usually hydraulic jacks. 

Starting from these basic principles, the shield de- 
signer must complete his work by adapting his details 
to the soil and other conditions to be encountered. How 
particular shield designs have been worked out will be 
discussed later. 

The problem of guiding the shield on the designed 
line and grade is one that is shared by the engineer and the 
contractor. The engineer must carry the line and 
levels from his base on the surface, down the shaft, 
and through the locks into the tunnel. Because of the 
importance of accuracy, this survey is repeated many 
times. A common method of recording the exact loca- 
tion of the line as found in each run is to use short lengths 
of brass bar attached to the tunnel lining at distances of 
about 150 ft along the approximate location of the engi- 
neer’s line. Each bar carries a movable rider from 
which a plumb line is suspended. The bar, which is 
mounted at right angles to the line, is graduated to 
hundredths of a foot. A vernier on the rider permits 
reading the location of the plumb line to two thousandths 
of a foot. The mean of a large number of readings is 


Be Seen Just Below the Portal Girder. Several 
Rings of Tunnel Lining Have Been Built 
Inside the Tail 
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Traveling Jumbo With Movable Platforms 
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used in prolonging the line. It is the usual prac 
check the shield and the lining for alinement and 
after every “shove.’’ Orders to govern the next 
are then issued to the contractor. The shield is 

by using those jacks around its periphery that wil! 
it in the desired direction. 

In non-plastic soils, such as sand, gravel, and har; 
clay, the guidance of the shield is of primary importance. 
The iron must necessarily be permitted to follow th 
course taken by the shield. On the other hand, ;, 
plastic soils (as silt and soft clay) the engineer will neeg 
to concentrate his attention on the line and grade of the 
iron. The shield can be turned or tilted readily in silt, 

In non-plastic soils, the lining should be built an ine} 
or two above grade as it will settle behind the shield int 
the void left by the advance of the tail. In silt, th 
lining is built on grade or below grade as it has a tendency 
to rise behind the shield. This rise is due to displace. 
ment of silt ahead of the shield as the shield is shoved 
The greater part of this displaced silt rises, forming , 
ridge or welt on the river bottom. Some, however, js 
forced rearwards under the shield and under the lining 
creating a force that can easily lift the relatively ligh 
tunnel structure. 

When shield driving in silt was started on the Holland 
Tunnel project, the rise of the back iron began to as. 
sume serious proportions. The problem was solved 
by taking in through the shield about 20 per cent of th 
total volume of silt displaced and leaving it in the invert 
as ballast until the shields had completed their journey 

It is obvious that the outside diameter of any shield 
exceeds the outside diameter of the tunnel lining by th: 
thickness of metal in the tail plus the annular clearance 
between the exterior of the lining and the inside of the 
tail. The advance of the shield thus leaves a void around 
the tunnel lining into which the ground may settle. In 
plastic soils, the ground flows into this space as the shieli 
progresses. If the tunnel is under a street, where settle. 
ment of the ground must be avoided, it is generally possi- 
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Shield Is Closed Except for Two Gate Openings Through Which 
as Ballast Until Driving Is Completed. 
Circular Track on Which Bolt Machines Travel Is Shown 
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DIAGRAMMATIC PICTURE OF SILT-TUNNELING PLANT ON THE LINCOLN TUNNEL 


Tunnel Segments Are Brought in on a Track Hung on One Side at the Springs Line. 
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place an appropriate amount of silt or clay at the 
ch material will find its way around the shield to 
id. Ina stiff clay or in non-cohesive soil under 

eet, the void must be artificially filled. 
ethod used to fill the void is to eject pea gravel 
the grout holes of the tunnel lining as the shield 
| and before the ground has had a chance to fall 
annular space. This operation is followed by 
ti if Portland cement grout, which flows under 
and fills any horizontal separations that may 
ened up in the soil. Painstaking use of these two 
s in conjunction with careful and skillful work 


) breasting down can be depended on to protect over- 


ving structures from harmful settlement. 

\ shield in sand, gravel, or stiff clay, under a water- 
way, leaves the same void, but in this instance the only 
reasons for filling it are to check settlement of the tunnel 
ining, to afford lateral support for the lining so as to 
prevent spreading of the horizontal diameter, and to 
check loss of compressed air. The same gravel and grout 
processes serve here but are not fully satisfactory, es- 
pecially as regards checking loss of air. 

In the following paragraphs a number of recent sub- 
aqueous tunnels are discussed with special reference to 
new plant or methods involved. 

East Boston Traffic Tunnel (built in 1932 by the Silas 

fason Company for the Boston Transit Commission): 
This tunnel connecting Boston and East Boston under 
‘he harbor was excavated for the most part through stiff 
lay. The entire volume of earth had to be removed 
through the shield, there being no displacing of a part as 

n silt tunneling. The face was not breasted; such sup- 
port as was needed was afforded by the movable shield 
platforms. Air pressure was generally under 25 Ib. 
Structural steel lining was used. 

A notable and successful innovation was the handling 
{ the muck from the shield on conveyors through the 
scraper conveyor to bins from which it was loaded into 
the disposal trucks. The loading ends of the conveyors 
it the shield did not have to be removed for erection of 
Mucking was therefore a continuous operation. 

r passing the muck through the bulkhead, twin locks 
and twin conveyors were provided. While one lock was 

in,” its conveyor was being loaded; meanwhile the other 

ck was “out’’ and its conveyor was unloading. The 
peration of these locks and conveyors at the bulkhead 
was entirely automatic. 

Lincoln Tunnel (built in 1934 and 1937 for the Port of 
\ew York Authority, by the Mason and Hanger Com- 
pany): The Lincoln Tunnel comprises two cast-iron 
tubes, 31 ft in outside diameter, connecting midtown 
New York under the Hudson River with Weehawken, 
\.J. The south tube is now open for two-way traffic. 
When the second tube is completed, the south tube will 
de used for eastbound traffic and the new tube for west- 
sound. The subaqueous tunnels were through rather 
soit Hudson River silt. 

Un the south tube about 20 per cent of the displaced 
yolume was taken in through the shield. (On the north 
tube, built later, a somewhat higher percentage was ad- 
mitted, to prevent displacement of the finished tunnel. 
‘He two tubes were spaced only 75 ft on centers.) This 
mI jucezed through two gate openings, each about 
~> In. square, coming in like toothpaste out of a tube and 


‘ailing on short conveyors that dumped it behind a 
tuck dam which trailed the shield. This arrangement 

the space immediately behind the shield clear of 
Nuck lor the purposes of iron erection. The main fea- 


‘ures of the silt-tunneling plant are shown in Fig. 1. 


FRONT VIEW OF SHIELD FOR SIXTH AVENUE SUBWAY 
The Shield Has Completed Excavation of East Tube and Is Being 
Dismantled for Reerection in West Tube. Lower Cutting Edge 
Is Made of Steel Castings, but Hood Is of Structural Steel 
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The chief new departure on this job was the use of a 
mechanical bolt-tightener. This device, which is pat- 
ented by L. F. Parker, was a labor saver and effected a 
uniformity in tightening bolts to any desired stress that 
could never have been achieved by hand effort. It con- 
sists of three parts—a hydraulic-powered cylinder, a 
carriage, and a mounting in the tunnel plant on which 
five machines can be installed. The piston of the cyl- 
inder grips an endless chain which turns a sprocket on a 
short shaft. This shaft carries a chock that fits over the 
nut of the tunnel bolt. The carriage, which is powered 
by two small air motors, provides the flexibility and 
movement necessary to permit the cylinder to reach any 
of the bolts on the ring that is being erected. The mount- 
ing consists of an I-beam bent into a circle and attached 
to the trailing jumbo that also carries the muck dam. 
The circular I-beam carries a gear track along which the 
individual bolt-machine carriages travel. 

The suitable hydraulic pressure was determined by 
trial. A number of tunnel bolts were punch-marked 
and calipered. Micrometer measurements made after 
tightening these bolts under various hydraulic pressures 
revealed that 850 Ib per sq in. would produce a unit ten- 
sion of 50,000 Ib per sq in. in the bolt. This hydraulic 
pressure was then adopted as standard. The hydraulic 
pumps and accumulator were located in the power house 
on the surface. The results obtained were so uniformly 
good that the customary retightening of back iron after 
the shove was deemed to be superfluous. 

It is evident that it is in a tunnel in silt that a me- 
chanical bolt-tightener is of most value. On the south 
tunnel, these machines (and other improvements in 
plant such as a new type of erector grip) made possible 
very rapid progress—1,042 lin ft in the best month. 
In sand or other material where the face has to be 
breasted down—that is, dug out ahead of the shield— 
and where all the excavated material must be passed 
through the shield, these machines would have to be 
mounted in some other way, and speed in bolting of the 
lining would be relatively less important. 

Tunnels in Detroit: Within recent years a large num- 
ber of tunnels have been driven for the city of Detroit 
for water supply and for interceptor sewers. The 
water tunnels have been excavated at depths of more 
than 50 ft below the surface. Some have been dug by 
hand mining, and in one, at least, a tunnel boring ma- 
chine was used. The lining was generally concrete 
poured in place, closely following excavation. 

Tunnels for interceptor sewers have been driven under 
many streets. In some cases shields have been used and 
in other cases, hand mining. The linings used have been 
either steel plates or concrete blocks. One of the most 
interesting jobs was that done by the S. A. Healy Com- 
pany of Chicago, in Jefferson Avenue. 

Plans for this work called for a 16-in. monolithic con- 
crete lining with a 16-ft interior diameter. The con- 
tractor chose to use a primary lining of precast inter- 
locking concrete blocks of the type developed by the 
late John F. O’Rourke, M. Am. Soc. C.E. The blocks 
were 18 in. thick and 30 in. wide. 
storage 28 days be- 
fore they were used. 
A shield 22 ft in 
diameter was ad- 
vanced by hydrau- 
lic jacks. The ma- 
terial was blue clay 
soft enough to 
squeeze through 
three openings in 


They were kept in 
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the shield; all of the openings were above the springing 
line Che size of the openings was so regulated that the 
yardage admitted during each shove was a trifle less than 
the volume of the ring of tunnel built after the shove. 
Careful control of the amount of muck admitted was 





View THrroucs tHe LARGe CENTRAL POCKET IN ONE OF THI 
LONG ISLAND CrTy SHIELDS 


4 Long Drift Has Been Excavated Ahead of the Shield Most of 
This Drift Is in Rock, but Here Its Top Was in Soft Ground 
Supported by Liner Plates and Steel Ribs hese Will 
Be Removed as the Shield Pushes Forward 


necessary to prevent settlement or heaving at the street 
surface. The muck was sliced off with wires as it came 
in, and thrown down into the waiting cars. After being 
hauled through the tunnel, cars were hoisted two at a 
time on cages and taken to a rollover car-dumper. 

An erector on a separate jumbo trailed immediately 
after the shield for the erection of the concrete block 
lining. The placing of the monolithic poured-in-place 
lining followed from 300 to 500 ft behind the shield. 
Concrete was delivered through bore holes put down 
from the street surface. Both excavation and pouring 
of lining were performed under compressed air. 

Progress was outstanding. An advance of 50 ft in a 
20-hour working day was consistently maintained. 

Queens Midtown Tunnels (now under construction for 
the New York City Tunnel Authority, Walsh Construc 
tion Company, contractor): The vehicle tunnel now 

1939) being built between Manhattan and Queens under 
the East River is the largest tunnel through difficult 
ground that has ever been attempted in this country 
lhe bed of the East River is sand, gravel, and clay, over- 
lying mica schist and Fordham gneiss, and the rock 
surface is such that the tunnels pass in and out of rock 
several times. None of this muck can be displaced; it 
must all come out through the shield. 

In ground of this character, it is necessary to use air 
pressure of practically the full hydrostatic head—and 
in a tunnel of large diameter this means a considerable 
excess air pressure at the crown, since the air pressure 
in the heading is obviously the same from the top to the 
bottom of the face, while the water pressure increases 
from top to bottom. 

The “unbalanced air pressure’ is restrained from 
lifting the cover by the submerged weight of the overlying 
material, and if the natural cover is not enough, it must 
be supplemented by adding a blanket of clay. It is 
generally considered that each 10 ft of cover is good for 
3 lb of unbalanced air pressure. Even after safe cover 
has been provided, there will be more or less blowing, 
because the air, prevented from lifting the roof en masse, 
is not prevented from leaking out through the interstices 
between the grains of sand and finding its way through 
the blanket or around its edges. The clay blanket being 


placed for the Queens tunnel construction has a! eady 
exceeded what has been necessary on earlier jobs. 

The most important innovation on the Queens tunnel 
work is the use of a Conway mucker at the shield. Th, 
conventional pattern of shield platforms and partitions 


has been modified so as to have a large central pocke 


extending from the level of the tunnel floor to the bottom 
of the heavy platform that carries the erector. One of 
these shields is shown on the cover of this issue. The 
miners start breasting down as soon as the shove is fip. 
ished; the earth is dropped to the bottom of the breast 
and the large pocket becomes partially filled. As soon as 
the erection of the ring is finished, the erector is hung up 
out of the way and the Conway mucker can start digging 
its way into the central pocket toward the face. 

The Conway mucker is an electric-powered tunne 
shovel that dumps its dipper load upon a short belt which 
discharges into a waiting car. In this installation, how. 
ever, in order to reduce delay due to shifting of muck 
cars, the contractor has provided a belt conveyor to re 
ceive the muck from the Conway. This conveyor is long 
enough to permit the uninterrupted loading of a train oj 
four cars. It is mounted on a carriage built like a shop 
crane to run on rails that rest on brackets on the iron at 
each side just below the springing line. 

Shields for many years have been equipped with 
sliding platforms reaching out from the fixed horizontal 
platforms toward the face. After the face has been 
breasted down, these platforms, which are extended and 
retracted by means of powerful hydraulic rams, ar 
pushed out against the ‘‘soldiers’’ that hold the breast. 
ing. Then, when the shield is advanced, these plat 
forms or “‘tables’’ are allowed to come back slowly, sup- 
porting the breasting in a stationary position. 

In moderate sized tunnels, this support of the face is 
often supplemented by struts carried back from th 
face through the shield pockets to a heavy cross timber 
called a ‘‘walking-stick,’’ wedged into the completed 
and stationary tunnel ring in the tail of the shield. In 
a tunnel as large as the Queens tunnel, a walking stick 
would be impractical. To replace it, therefore, th 
Walsh Construction Company has introduced the use 
a number of additional face jacks to furnish support to th 
breasting over and above that given by the tables 

The writer wishes to express his appreciation for aid 
received from John S. MacDonald and Herbert M. Hak 
Members Am. Soc. C.E., and from L. V. Garrity, ass 
ciate engineer of construction, Department of Publi 
Works, Detroit. The historical information is from 
Shield and Compressed Air Tunneling by B. H. M 
Hewett and 5S. Johannesson. 





ReaR VIEW OF Muck CoNVEYorRS IN LINCOLN TUNNEL 
This Plant Was Designed to Handle a Large Amount of Muck, 
Which It Might Have Been Necessary to Take in Thr yugh the 

Shield to Avoid Damaging the Nearby South Tube 
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RiGiIp-FRAME BRIDGE ON FINDLAY-DELPHOS ROAD IN PUTNAM CouNrTY, OHIO 


Moot 


Questions in Rigid-Frame 


Bridge Analysis 


By A. J. Boase 


MEMBER AMERICAN Society oF Civit ENGINEERS 
MANAGER, STRUCTURAL BUREAU, PorTLAND CEMENT ASSOCIATION, CHICAGO, ILL. 


ECENT developments show a 
definite trend toward the sepa- 
ration of traffic going in oppo- 
directions by the building of 
ual highways. A group of two or 
re adjacent lanes provides for the 
fic in each direction, but the lane 
roups are separated by a central 
rip with or without curbs along its straight? 
iges 
Where a crossroad is to be carried 
er a dual highway, it is natural to 
rovide a double-span overhead structure with a pier or 
t in the central strip. The sketch of one-half of a 
grade separation structure over a dual highway in Fig. 1 
lustrates a typical double-span symmetrical continuous 
tructure of the type known as a rigid-frame bridge. 
[he illustration shows three lanes and a sidewalk for 
traffic in each direction. 
rhe anticipated increase in the use of double-span 
rigid frames in future grade-separation work makes it 
lesirable to review briefly some moot questions in the 
analysis of the rigid-frame bridge. Some of these ques- 
ns are more pertinent for double than for single spans, 
ut in general the fundamental principles are the same 
regardless of the number of spans. The questions to be 
nsidered here are three: fixed versus hinged bases, 
sidesway, and deck curvature. 


FIXED VERSUS HINGED BASES 


[he degree of rotational restraint exerted by the 
loundation upon the bases of rigid-frame bridges is un- 
certain. Some designers circumvent the uncertainty by 
analyzing frames, assuming first fixed and then hinged 
bases. Maximum moments, shears, and thrusts deter- 


sections. It would save time if the designer knew be- 
lorehand which of the two assumptions is closer to actual 
conditions, so that only one analysis would be needed. 
This question will be discussed from both an analytical 
and an experimental viewpoint. 
_ For the double-span rigid frame in Fig. 1, influence 
nes lor moments at four points are laid out in Fig. 2. 
‘he influence ordinates are determined by the procedure 
‘moment distribution applied to the center lines indi- 
shes and dots in Fig. 1. (The computations 


Cated by 
Were made in accordance with procedures illustrated by 


NALYSIS of the double-span rigid- 

frame bridge involves a number of 
points that not all designers have yet 
settled satisfactorily for themselves. For 
example: Should one assume the bases 
to be fixed or hinged? 
be taken into account? Should the deck 
center line be considered as curved or 
Mr. Boase’s article supplies a 
practical, well-reasoned answer for each 
of these pertinent questions. 
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numerical examples in ‘“‘One-Story 
Concrete Frames Analyzed by Mo- 
ment Distribution.’”’ Design con- 
stants were taken from ‘Concrete 
Beams and Columns with Variable 
Moment of Inertia.” Both pam- 
phlets are published by the Portland 
Cement Association.) Influence 
lines in Fig. 2 (a) are for the assump- 
tion of fixed bases, and those in Fig. 
2 (6) are for the assumption of hinged 
bases. In each case, a curve is 
given for ‘‘no sidesway’’ and also for ‘‘sidesway only.” 
The subject of sidesway will be discussed later. 

Inspection of the curves marked ‘‘no sidesway” shows 
that the difference between fixed and hinged bases is prac- 
tically insignificant as far as moments in the deck are con- 
cerned. 

If sidesway is permitted, it is seen from the influence 
lines that the difference in moments at ends of deck spans 
may be quite noticeable. To illustrate, when load is 
placed at the outer third-point, the corner moment influ- 
ence ordinate is 8.6 — 0.8 = 7.8 for fixed bases and 8.4 — 
1.8 = 6.6 for hinged bases. When load is placed at the 
inner third-point, the influence ordinate for moment in 
the deck at the center support is 7.8 for fixed and 7.7 for 
hinged bases. 

In this example it is seen that deck moments due to 
vertical loading are not changed greatly by a change in 
the assumption as to degree of moment restraint at 
bases. In general, the assumption of fixed bases gives 
conservative results for deck moments. 


Should sidesway 
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In regard to deck shortening, including effect of shrink- 
age and temperature drop, a different situation exists. 
lo illustrate, the moments caused by a unit deck shorten- 
ing of 0.00066 in the deck in Fig. 1 are shown in Fig. 3, in 
which moments are given for both fixed and hinged 
bases. 

Special attention is called to the moment of 116 ft-kips 
at the top of the fixed base. Since this moment is com- 
puted for a 12-in. width of frame, the theoretical value of 

K= Ia equals 
12 X 116,000 
12 X (24 — 3)? 


The magnitude of the K value indicates how critical 
the moment may be at fixed bases in double-span bridges. 
For the example illustrated, the conclusion is that the 
degree of moment restraint has an important bearing on 
moments, shears, and thrusts caused by “‘deck shorten- 
ing.’’ Whether or not bases can be built to act as “‘fixed”’ 
is a question the answer to which must be based on ex- 
perimental rather than analytical considerations. 

Results of experiments made on single-span rigid 
frames with a theoretical span length of 48 ft have been 
published by Wilbur M. Wilson, M. Am. Soc. C.E., and 
R. W. Kluge, Assoc. M. Am. Soc. C.E. (“Tests of Rigid- 
Frame Bridges,’’ Proceedings, American Concrete Insti- 
tute, May-June 1938, Vol. 34, pages 625-648). The 
tests were planned and executed with the greatest care 
and with the best available laboratory technique. Con- 
siderable attention was given to moments at “‘fixed”’ 
bases. In some of the tests the bases were held exactly 
in the positions corresponding to full fixity, and yet the 
specimens consistently disclosed actual measured re- 
straining moments that were much smaller than base 
moments computed by the elastic theory. The bases 
behaved as if they were only partially restrained. 

After a great deal of study, checking, and additional 
experimental work, the reason for the discrepancy be- 
tween measured and computed base moments was dis- 


= 263 


K = 





INFLUENCE LINES FOR MOMENTS IN R1iGip FRAME oF Fic. 1, For (a2) BAsEs Frxep AND (b) BAses HINGED 


covered. By the aid of sensitive bubbles and a high 
powered microscope, a minute crack was located on a 
specimen above the fixed base. The crack was so small 
that even after having been discovered with the micro- 
scope, it could hardly be seen with the naked eye. The 
results of this study led Wilson and Kluge to conclude 
that ‘‘cracks near the bases of a leg reduce the moment at 
the base....’’ The base itself was fixed, but a minute 
crack above the base permitted an angle change which 
sufficed to eliminate a large proportion of the theoretical 
fixity. 

This conclusion is significant because it indicates that 
even extremely small angle changes—whether in the 
frame or in the foundation—are sufficient to cause large 
reductions in the fixity at the base. It is doubtful i 
bridge bases resting directly on top of subsoil can ever be 
considered as anywhere near fully fixed. And even bases 
on a pile foundation may be far from fully fixed. 

The foregoing discussion illustrates another significan! 
fact. While deck moments depend almost exclusivel) 
on load and dimensions, base moments are also affected 
to a considerable degree by deformations in foundation 
and by minute cracks. A deformation in the foundation 
or an undiscernible crack above the base of the leg wil 
not affect the deck moments greatly but may cause 4 
considerable reduction in the base moment. As a result, 
the actual base moments are unpredictable. 

The situation might be confusing were it not for the 
fact that it really matters little how large the base mo- 
ment actually is. If it is too large for the resisting m~- 
ment provided, it is relieved instantly by a minor de 
formation around the base. Angle adjustments ave 
moment reductions at bases do not endanger the lose 
carrying capacity of the structure as long as proper pr 
vision is made for thrust and shear. 

It is believed satisfactory to design rigid-frame grade 
separation structures on the assumption that the bases 
are hinged; to provide nominal reinforcement at bo 
faces of the legs; to design the upper part of the leg '" 
moment, thrust, and shear; but to design the lower pa" 
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‘the y to withstand thrust and shear only. A positive 
‘echa cal hinge may do no harm but is seldom con- 
sdere. necessary. Integral construction is generally 
stisla. (ory, or a construction joint at the top of the base 
letailed so as to permit a slight angle change. 


THE PROBLEM OF SIDESWAY 


When a load is placed eccentrically on a free-standing 
‘id frame, the deck will move in its longitudinal direc- 
on. he frame is said to sway or be subject to sidesway. 
rhe deck does not sway when the load is placed over- 
any one of the supports. In a bridge frame, sidesway 
; counteracted by several elements of construction in- 
juding approach slab or steel rails, and embankment fill. 

Since the actual condition of sidesway is uncertain, 
ome designers make two analyses, one for each of the 
following assumptions: “‘sidesway prevented” and ‘“‘side- 
sway permitted.” Then they design the frame for the 
maximum values thus determined for moment, shear, and 
thrust. Whether or not this double analysis is required 
will now be discussed 

Reference is again made to the influence lines laid out 
in Fig. 2 (0). If load is placed at the outer third-point, 
the corner moment influence ordinate for hinged bases is 
<4 for ‘sidesway prevented” but 8.4 — 1.8 = 6.6 for 
sidesway permitted,” a reduction of 21 percent. Deck 
moments at midspan, however, are practically the same 
for both assumptions. 

it is obvious that neither one of the two limiting condi- 
tions, sidesway permitted and sidesway prevented, hold 
true in a grade separation structure like that in Fig. 1. 
\l| that can really be said with certainty is that the actual 

ndition is somewhere between the two. If the bridge 
nforms to the assumption of no sidesway, the corner 
moment for a live load P is as high as 8.4P; but on the 
ther hand it may be as low as 6.6P. Since it is not 
possible to predict the actual condition, the assumption 
that gives conservative results is preferable. 

it should be mentioned that dead load and deck short- 
ning cause no sidesway in a symmetrical frame, and that 
resultant moments generally are not greatly influenced 
by the choice of sidesway assumption. To illustrate, if 
live load stresses at a corner joint equal one-third of the 
total stresses, the “gap” between the two assumptions 
mounts to 21 divided by 3, or 7 per cent in terms of 
stresses. When the difference is so small, either assump- 
tion is acceptable. 


CURVATURE OF DECK 


Rigid-frame decks have cambered intrados, and the 

leck center line will be cambered also when it is drawn 
midway between intrados and extrados. The ratio of 
enter-line camber to span length is small, however, and 
generally lies between !/59 and */39. 
_ One of the points frequently brought up is whether the 
feck center line should be considered curved or straight, 
uid in case the straight line is considered acceptable, 
whether it should be taken through mid-depth of the 
fown or through mid-depth of the corner sections. 
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MoMENTs Causep BY Deck SHORTENING 


Civit ENGINEERING for March 1939 159 


It is customary in rigid-frame analyses to disregard the 
effect of axial deformations. As a consequence, the dis- 
tance between theoretical corner joints cannot be changed 
by application of vertical loading on a deck with 
straight extrados. 

If the deck cen- y inelastic Material 
ter line is assumed 
curved, a provision 
should actually be 
made in the analy- 
sis such as that 
indicated in Fig. 4, 
that is, spreading of 
corner joints should 
be prevented. 
When this provision is not made, the results of curved- 
line analysis will be inerror. Therefore, it should not be 
taken for granted that the assumption of curved deck 
center line will give results that are necessarily more 
accurate than those obtained on the assumption that the 
deck center line is straight. 

If, however, the curved-line assumption be assumed to 
give the more accurate results, a close approximation can 
be made by the following analysis. Draw the deck cen- 
ter line as a straight line through mid-depth of the crown. 
Determine reactions at bases. Finally, compute all 
other moments, shears, and thrusts in the frame, using 
for this purpose the dimensions of the actual curved deck 
center line. 

A study has been made by George A. Maney, M. Am. 
Soc. C.E., in which he analyzed a hinged rigid-frame 
bridge with a 65-ft span for four different cambers of the 
deck center line (“‘Analysis of Multiple Span Rigid 
Frame Bridges by the Slope Deflection Method,” Pro- 
ceedings, American Concrete Institute, 1936, vol. 32, 
pages 495-521). The four values of horizontal thrusts 
computed by standard arch analysis for a uniform load of 
90 Ib per lin ft are shown in Table I. The same four 








Fic. 4. IN ANALYsIS, SPREADING OF 
CoRNER Jornts Must BE PREVENTED 





TABLE I. ILLUSTRATING AGREEMENT IN HORIZONTAL Turust, H, 
OBTAINED BY Two ANALYSES 
CAMBER RATIO OF HORIZONTAL THRUST, IN DIFFERENCE 
IN CAMBER Pounps, COMPUTED BY IN 
Feet To SPAN) ——— ~*~ ~ Per Cent 
Standard Arch Moment 
Analysis Distribution 
(Curved Deck) (Straight Deck) 
0 0 2,303 2,300 0 
1.42 0.022 2,164 2,130 l!/s 
2.84 0.044 2,035 1,970 3 
4.26 0.066 1,926 1,840 4'/s 


frames analyzed as just described, with a straight deck 
center line drawn through mid-depth of the crown, have 
the H values also shown in the table. Since the ratio of 
camber to span length seldom exceeds 0.03, the dis- 
crepancy in H for the bridge frames discussed is seen not 
to exceed 2 percent. Discrepancies of this order are un- 
important and do not justify the introduction of refine- 
ments in the analysis. 

Attention should be called to an experimental fact in 
regard to sections at crown and bases. In interpreting 
the results of rigid-frame tests made at the University of 
Illinois, Professor Wilson and R. W. Kluge say that ‘‘an 
approximate determination of the moment at the crown 
and bases is satisfactory for purposes of design....”’ In 
other words, designers need not be concerned about re- 
finements introduced to give a high degree of accuracy in 
corner and base moments, as such accuracy is really only 
theoretical. It should be realized that discussions of 
crown and base moments are of academic rather than of 
practical value. 








The Comprehensive Parkway System of the 
New York Metropolitan Region 


By Rosert Moses 


CoMMISSIONER oF Parks, City or New York, New York, N.Y. 


HOSE of us who laid out the 
parkway program for the New 
York metropolitan region 15 


years ago had no illusions as to the 
tremendous task ahead of us. The 
need for modern arteries of travel, 
including recreational facilities, had 
become a pressing and vital prob- 
lem created by the sharp increase in 
motor car production and travel. 
Today we are well on our way 
toward a sensible solution. The 
325 miles of completed parkways in 
the metropolitan region (Fig. 1), 
including New York City and West 
chester, Putnam, Dutchess, Nassau, 
Suffolk, and Fairfield counties: the 
Triborough, Henry Hudson, White- 


N the New York Metropolitan Area 

there are now 325 miles of completed 
parkways, a 35-mile project currently 
under construction, and other similar 
improvements in the planning stage. 
To the development of this unparalleled 
arterial system no man has contributed 
more than Commissioner Moses, who is 
directly in charge of the Long Island and 
New York City parkways as well as the 
entire New York City park system. 
The present paper, in which Mr. Moses 
gives a general picture of the parkway 
system and describes a number of the 
interesting new design features, was on 
the Highway Division program at the 
Society's 1939 Annual Meeting. 


Island system through Nassau and 
Suffolk counties were being planne; 
and built in rapid-fire succession 
Curiously enough, the first metro. 
politan parkway, the Bronx River 
artery, had started in the city and 
worked its way out to the suburbs 
This would seem to be the logical 
way of development, yet in the en 
suing years the pattern developed i: 
an exactly opposite manner, fo; 
while this program was being carried 
on outside the city’s boundaries 
planners were producing one schem 
after another for taking care of this 
traffic within the city limits. Som 
were impractical, others over-elaby 

rate, and others proposed such 
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stone, Marine, Cross Bay, and other bridge projects; 
the new 35-mile Belt Parkway project now under 
construction in Brooklyn and Queens; and other im 
provements being planned, have established a pattern 
for an unparalleled arterial system made possible by 
the cooperation of the federal, state, city, county, and 
other authorities who have provided the necessary lands 
and funds to carry these projects forward. 

In 1925 the Bronx River Parkway was finally com- 
pleted from Bronx Park to Kensico Dam. It had taken 
13 years to build and was considered the marvel of its 
day. I would not minimize the credit due those pioneers 
who dreamed of and created this first metropolitan park- 
way artery—only 13 years ago, yet today there is study 
being given to a parallel parkway route to relieve it of its 
saturation of traffic, a solution which seems to have won 
approval over the more drastic remedy of rebuilding it 
in its entirety. 

The completion of the Bronx River Parkway gave im- 
petus to the metropolitan parkway scheme and, in a short 
time, the Westchester County system and the Long 





EXTENSION AND 


oF GRAND CENTRAL PARKWAY 
NORTHERN BOULEVARD 

This Triple Clover-Leaf Is Adjacent to and Just West of the New 
York World’s Fair. Flushing Bay Is at Upper Right 


INTERSECTION 


costly rights of way that they had to be tossed out oj 
the window. It was not until 1929 that the Board 
Estimate acted to acquire title for the Grand Central 
Parkway, the first right of way within the city limits 
to carry the westbound traffic of the Northern State 
Parkway through Queens. 

This picture of the city’s indifference, however, is now 
changing. The pressure of parkway traffic dumped at 
the city’s boundaries created a problem which is being 
solved by the development of a comprehensive system 
within the city itself. The Long Island Northern State 
Parkway has been extended by the Grand Central Park 
way to the Triborough Bridge and by the Interborough 
Parkway to Brooklyn. The Southern State Parkway 
has been brought through the Laurelton and Southern 
parkways into Brooklyn. The Saw Mill River Parkway 
has been extended south by the Henry Hudson Parkwa) 
to connect with the West Side Elevated highway and 
provide quick access to downtown Manhattan. Plans 
are now being drawn for the extension of the Hutchinsor 
River and Bronx River parkways, the first to the Bronx 
Whitestone Bridge and the second to Eastern Boulevard 
and Soundview Park, a comparatively short distance 
from the Triborough Bridge. 

While the value of these radial spokes converging frou 
the city’s boundaries cannot be minimized, they are over- 
shadowed by the important Belt Parkway now under 
way in Brooklyn and Queens, which will be completed 
July 1, 1940. This parkway, originally laid out by the 
Metropolitan Conference on Parks in 1930, has been ad- 
vanced by a long series of limited objectives. The tunne 
or bridge link from Manhattan to Brooklyn is stil! missing 
but ison the way. With this connection and the elevate 
connections from its Brooklyn portal to Owl's Head Park, 
and with the inevitable future tunnel under the Narrows 
to Staten Island and its connection with the Port Author 
ity bridges to New Jersey, this parkway will become 4 
major part of the great traffic belt around the city, © 
necting the West Side Improvement and Henry Hudsot 
Parkway in Manhattan with the arterial system in Broos 
lyn by the tunnel, and with the Bronx by the new Brom 
Whitestone bridge. By the latter connection it ties” 
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problems in the radials within the 











pelt and much work must still be | 
neon them to make the complete 
olan effective. However, much } 
has already been accomplished. | NEW JERSEY 
) West Side 
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parkway system in the [ 
Rronx leading to Westchester 
New England, and north- 


~ of course there are still great 


With orderly planning for the city’s 
srowth this problem is by no means 
nsoluble, and the highway spokes 
vhich connect with the circumfer- 
ential wheel rim should, in the not 
distant future, become a reality. 
These landscaped parkways, 
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Bay he 4 
their restricted frontage and with- 
t crossings at grade or traffic 
lights, have been proven not only 
be the most efficient way of 
providing for the smooth flow of 
traffic, but also to be great neigh- 
borhood assets from the point of 
viewof desirable residential growth, 
especially when provision is made 
jor neighborhood playgrounds and 
for walks along side so that they 
an be enjoyed by local residents 
ind pedestrians as well as by 
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motorists. Where the parkways, = 
with their attendant landscaping yy, 1 
and provisions for recreation, pass at 
through as yet comparatively un- 

leveloped sections, they will determine the future 
haracter of the neighborhoods which will soon grow 
up along their borders. 


DESIGN FEATURES OF THE PARKWAYS 


So much for the general parkway picture in and 
around New York City. While I realize that engineers 
are interested in the general view, I know that, as a tech- 
neal group, they are also interested in some of the details 
that come up in connection with solving the manifold 
problems. I lay no claim to being an engineer. But 
iortunately I have been able to have a loyal, efficient 
‘tall of engineers associated with me in that part of the 
system with which I have had to do. I cannot help but 
know some of their problems and will discuss them in my 
wi unscientific and non-technical manner. 

Parkway design changes as does every other mode of 
ur restless modern life. The Bronx River Parkway was 
designed for the automobile of another generation, and 
‘Hat Is one reason why it is admittedly outmoded. While 
‘am no major prophet, I do not think that there is going 
‘0 be any particular change in automobile design which 
will render the parkways we are building today obsolete, 
secause | for one believe that a proper speed limit is 
‘sential. This limit is 35 miles per hour within New 
York City, and 40 miles in the suburban areas. How- 
ever, lam for the motorists’ comfort and safety, and the 
ong radius curves, superelevation of pavements, and long 
sight distances make for pleasant motoring. Our engi- 
r always try to avoid curves of smaller radius than 
“y 00 fe hey bank all curves with a radius of less than 
1000 fe , and they use a minimum sight distance of 
a { the increased volume of traffic on the park- 

YS, We now place a dividing strip between opposing 





Map or New York City AND ENVIRONS, SHOWING PARKWAY DEVELOPMENTS 


OF RECENT YEARS 


streams of traffic and make it no less than 6 ft wide, 
except across bridges. This center mall minimizes head- 
light glare and provides a safer artery. On the new Beit 
Parkway, which we hope to make the last word in park- 
way construction, we are making this dividing strip a 
minimum of 10 ft wide, except at bridges. To eliminate 
interference with through traffic movement, every exit 
and access is planned with decelerating and accelerating 
lanes of pavement from 350 to 400 ft in length. In this 
distance, we feel that cars can enter or leave a stream of 
traffic without causing a slowing up of the flow at each 
access. 

Parking for any reason whatsoever is prohibited. 
Where possible, 8-ft shoulders are called for to permit 
disabled cars to drive off the traveled way. Outside 
curbs are 3 to 4 in. in height, beveled or rounded, to 
facilitate driving over them. They are capped with con- 
crete made of white cement to increase their visibility. 
Inside curves are higher to prevent cars from driving on 
to the dividing strip. 

Concrete pavement is colored by adding to the cement 
3 per cent by weight of carbon black. Lane widths are 
11 ft at the outside of the parkway, 12 ft for the next 
lane, and in the case of three lanes for traffic going in one 
direction, 11 ft for the inside. On this type of parkway 
studies have shown that the middle lane is used for pass- 
ing, hence its greater width. 

The parkways are lighted by twin lights of 400 candle- 
power, mounted 23 ft from the light source to the pave- 
ment and spaced 175 ft on centers. However, compli- 
cated clover-leafs should be lighted by general flooding 
and not conventional parkway luminaires. Parkway 
lighting is designed to provide only a silhouette of ob- 
stacles ahead, and an important part of its value is the 
path of light it produces. Where more than this mass 
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SHOWING Boat BASIN IN FOREGROUND 
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outline is needed for safety of access or exit, flood lighting 
at high mounted height is the solution. 


GRADE ELIMINATIONS NOW COMMONPLACE 


Parkway grade eliminations, which were marveled at 
twenty years ago, are now commonplace adjuncts to a 
properly designed system. There are about 200 of these 
eliminations in the parkways of the metropolitan area; 
that they are successful is best proved by their adoption 
by state highway authorities throughout the country. 
Full clover-leaves are becoming familiar to motorists, who 
are also becoming educated to the super-clover-leaves. 
One of our sophisticated magazines took great delight in 
showing a picture of a man who had become so thoroughly 
lost in one of these modern contrivances that rum-laden 
St. Bernards had to be sent to locate him. However, 
with proper directional signs, the traffic is taken smoothly 
through them without left turns or other impediments. 

The use of neon lights on these directional signs or 
similar illumination makes for greater ease at these in- 
tersections. The first one designed in the metropolitan 
area was at the intersection of the Interborough and 
Grand Central parkways in Queens and will be known 
to many thousand motorists coming to the World's 
Fair this year. The triple clover-leaf at the Flushing 
Bay end of the Fair is going to be just as familiar, as will 
the traffic ‘‘mixing-bowl”’ at the Triborough Bridge. And 
now, in the planning stage, is the newest intersection of 
this type which will carry the Bronx River Parkway 
Extension over the Bronx-Pelham Parkway very near to 
a major city traffic artery, the Boston Post Road. The 
shape of this intersection has grown away from the 
clover-leaf and is known as the squid type. While these 
intersections look forbidding on plans, they are designed 
to eliminate the dangerous left-hand turns and will, with 
proper directional signs, become as simple for motorists 
as turning the corner on city streets. 

As to the structures required at grade eliminations 
and the more formidable intersections, a great deal of 
study has been devoted to their esthetic considerations. 
Bridges are either stone-faced or their design of concrete 
and steel is worked out with beauty as the foremost con- 
sideration. 

While on the subject of the esthetic treatment of park- 
ways, one must not lose sight of the work of the landscape 
architects who round out the slopes and see that at- 
tractive planting is introduced into the scene so that in- 
stead of being a traffic artery, pure and simple, the park- 
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way becomes a shoestring par wit} 
pleasant vistas and offscapes. Par}. 
way landscaping is not new. Pesepy; 
in his History of Peru, in describin, 
the civilization of the Incas before th, 
advent of the Spanish, says that + ' 
old road-builders seemed to ha) 
esthetic sense, for they built the: 
ways along running streams. ne 
and odoriferous shrubs were plante 
along the margin of the road, accor). 
ing to Prescott, and regaled the travel, 
with their perfume and sheltered hip SE 
with their shade. 

In the construction of our parkway 
system, various agencies are involved 
Funds for their construction have bee: 
obtained by direct appropriation from 





state, county, or city budgets, by as nie 
sessment on the adjacent improve nic 
property, by bond issue, and by cor e209 
porate stock issue. Revenue from tolls oe 
on bridges is used to pay maintenance charges and pay of to 
bondholders whose money furthered the improvements = ar: 
In all instances the municipality or county provides tly a th 
necessary rights of way, and sometimes carries throug Sant: 
the improvement in its entirety. In other cases thy Cree! 
state by legislative action provides annual appropria n res 
tions for parkway improvement. Occasionally federa state 
aid funds supplement those of the municipality or stat ore 
State legislatures must pass the necessary legislation {or He 
the setting up of independent authorities and regulat dan 
the sale of bonds which are retired from toll or other co! : at 
lections. Legislation is needed for zoning regulation: see 
and changes in street systems and the designation oi n0W 
assessment areas. valley 
While a considerable improvement is evident in | some 
comprehensive system of parkway arteries in the metr Th 
politan region, much remains to be done to make it com durin 
plete and to satisfy present-day demands. To date, a suppl 
proximately $250,000,000 has been spent on the metr in the 
Fa 
withi 
place 
the g 
thoug 
wells 
years 
as mi 
neces: 
more 
Sat 
fornia 
ess 0 
Space 
gation 
Mat t 
EXAMPLE OF THE “‘Sgurp’’ Type OF INTERSECTION was t 
Complicated Layout at Crossing of Bronx River Parkway neans 
Extension and Bronx-Pelham Parkway sroun 
recent 
politan parkway system, and I am convinced that the! acres 
vestment is necessary, beneficial, and based on sous Divisi 
judgment. It is common knowledge that parkways p®) Depar 
for themselves. Experience everywhere has shown that tather 
their cost is more than paid for in a comparatively shor know1 
time by increased assessments on adjacent property r ing | 
by the conversion of idle and waste land into prope ind R 


integrated subdivisions. 
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Conservation of Water 


mated that every foot of rise or 





Park fall of the water table represents a 
escott 2 change of something like 70,000 
scribing | | h R h f th acre-ft in the amount of water stored. 
lore the 1roug ec arge O c These reservoirs are replenished 
hat the naturally by rain falling directly on 
ave ay Underground Supply the a ere by mc he 
ir high. streams traversing the valleys, and 
Trees A PAPER FROM THE 1938 WaTER CONSERVATION by return water from irrigation. 
planted CONFERENCE IN Satt Lake City — “wi these Bara have neces- © 
accord. sarily been curtailed by the straight- / 
traveler By A. T. MrrcHetson ening and paving of flood ieee | 
red him Senor IRRIGATION ENGINEER, Drviston or IRRIGATION, BUREAU OF AGRICULTURAL and the construction of storm sewers. 
ENGINEERING, U. S. DEPARTMENT OF AGRICULTURE, BerKELey, CAtir. In order to augment the natural 
arkway methods of replenishment, water 
volved HE first recorded case of water “ ATER spreading’’ has long been spreading was resorted to. Water 
ve been [erating as a means of con- practiced in southern California spreading may be defined as the 
on from serving surface flow for storage as a means of augmenting the under- practice of diverting water from 
_ by as. underground is that of the Denver ground supply. However, the geological natural channels and spreading it 
nproved Union Water Company, which in conditions that permit of this type of over adjacent porous lands. This 
by cor \s89 spread water over the gravel water conservation are not limited to that may sound like a very simple pro- 
om tolls cone of the South Platte River near area, and in recent years it has been cedure, but with the conditions 
pay off the mouth of its canyon. Several given serious consideration in other parts encountered on most California 
ments vears later the practice was started of the West. As suitable sites for sur- streams the problem is exceedingly 
‘ides the on the cones of San Antonio Creek, face reservoirs grow scarcer, it may be ex- complicated. First, porous lands 
through Santa Ana River, and Santiago pected to come into far more general use. must be adjacent to the stream 
ses the Creek in southern California, where There are four principal methods by channel and also above the wells 
propria in recent years it has reached a high which water spreading may be accom- to be replenished. These require- 
federal state of development and is often plished, as Mr. Mitchelson explains in’ ments are met on the debris cones 
oF state referred to as the California practice. the accompanying article. He also dis- at the mouths of canyons, where 
tion for Here, because conditions are cusses the general principles involved, streams rushing down the steep 
regulate adapted to this method of water and the preliminary conclusions of some canyon slopes have dropped their 
ther col conservation, the practice of water current field research in Utah. bed loads of sand, gravel, and bould- 
ulations spreading has been extended until ers as they struck the flatter slopes 


ation of 





now nearly every stream, large and small, entering the 
valleys from the Sierra Madre Range is equipped with 
some form of spreading system. 

This development was stimulated by notable increases 
during the last decade in the acreage irrigated by water 
supplied from pumping plants, and by a rapid increase 
in the demand for domestic water. 

Early water users found the ground-water levels 
within easy pumping reach; in fact, there were many 
places where cienegas and artesian flows existed. But 
the ground-water supply was not unlimited as many 
thought, and the water levels began to drop as more 
wells were sunk. Replenishment was retarded by several 
years of subnormal rainfall, until water was being lifted 
as much as 300 ft where cienegas once existed. The 
necessity of storing winter flows for later use became 
more and more apparent. 

_ Satisfactory surface reservoir sites in southern Calli- 
lornia are extremely scarce, owing mainly to the steep- 
ness of the canyons and the resulting high cost of storage 
space. Stream flow is very erratic and occurs largely 
Juring the winter months when direct diversion for irri- 
gation is unnecessary. It became increasingly evident 
that the best method to cope with the storage problem 
was to utilize the natural underground reservoirs as a 


of the valleys. The cones vary in size from a few acres 
to over 5,000 acres; the surface slopes are in most cases 
satisfactory, being about 3 per cent. 

Control of water on these cones presents a very serious 
problem, as they are still in the process of formation and 
in an unstable condition. Each storm brings down vary- 
ing amounts of silt, sand, gravel, and boulders. This 
makes diversion of all or part of the flood water difficult 
owing to the deposition of debris around the headworks 
and in the diversion canals. On some cones the diversion 
of flood flows is further complicated by the absence of a 
well-defined flood channel; and the introduction of a 
diversion structure of sufficient size to control major 
floods, by raising the elevation of the stream bed, may 
tend to throw the stream out of its natural channel. 


DESIGN OF SPREADING SYSTEMS 


In the design of the spreading system, further prob- 
lems are encountered. A system is required which will 
permit the greatest amount of water to percolate to the 
underground reservoirs in a given time from a given area. 
Since the surface flow is available for relatively short 
periods, time is especially important. Area is more a 
matter of economics because the cost of the spreading 
system increases with the area developed, and there are 








kway means of capturing the surface flow. These under- many locations where the land available for spreading 
ground reservoirs or basins are merely valleys filled with purposes is limited either by geological conditions or by 
recent alluvial material. They vary in size from a few agricultural development. 

t the: acres to many hundreds of acres of surface area. The It is therefore important that something be known of 
—_ ~ivision of Water Resources of the California State the conditions fa- 
ays pe Vepartment of Public Works, in Bulletin No. 45, lists 37 vorable to high 
wn that rather distinet ground-water basins in the general area percolation rates. 
ly short “town as the South Coastal Basin of California, embrac- The Division of 
sty a ing Los Angeles, Orange, and parts of San Bernardino Irrigation started 
properly and Riverside counties. The total surface area where active research 
“Orage taxes place is about 840,000 acres, and it is esti- work on these 
SPREADING BASINS IN TUJUNGA WASH, 
OPERATED BY CiTyY OF Los ANGELES 
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several factors in the spring of 1930, and results are now 
available in U. S. Department of Agriculture Technical 
Bulletin 578,‘‘Spreading Water for Storage Underground.” 

Spreading is usually done by one of four methods: (1) 
the basin method, (2) the furrow method, (3) the flooding 
method, and (4) by the use of pits and shafts. Each has 
its own advantages and disadvantages and, with the ex- 
ception of the last named, each is widely used. They are 
often combined, and it is not uncommon to find all four 
methods used in a single spreading system. The topog- 
raphy of the soil surface, general slope of the land, amount 
of land available, condition of water (clear or silty), and 
stream-flow characteristics are some of the factors that 
must be considered in the choice of methods. 

In the basin method of spreading, the water is im- 
pounded in a series of small basins formed by dikes or 
banks. The basins are so arranged that the entire area 
may be submerged during spreading operations. The 
dikes often follow the contour lines and are provided with 
outflow facilities so that excess water from the basin 
highest in elevation will escape into the next lower basin. 
The outflow may occur by overtopping the dike, or by 
passing through it in pipes. Both methods have proved 
successful and the choice between them is dependent 
upon the material available for constructing the dikes. 

For the overtopping method, the dike must be of non- 
erosive material. In southern California the so-called 
“sausage dam’’ has been used extensively. It consists 
of walls of rocks of various sizes bound together with 
heavy hog wire to form a rock mattress. This form of 
dam is seldom constructed higher than § ft and is not 
considered economical unless the rock is near at hand so 
that no hauling is required. Protection should of course 
be provided at the toe of the dam to prevent erosion re- 
sulting from the force of the overflow. 

The height of the outflow above the ground surface is 
usually set so that when the basin is full and water is 
escaping, the water will have backed up to the toe of the 
dike forming the lower boundary of the next higher basin, 
thereby submerging the entire ground surface between 
the dikes. 

This method of spreading is used where the ground 
surface is irregular and spotted with numerous shallow 
gullies and ridges. The basins prevent the water from 
collecting in the gullies and running off before it has a 
chance to penetrate into the soil. However, spreading 
by basins is not recommended where the water carries an 
appreciable amount of silt or foreign material, because it 
has been found that such substances will seal the surface 
of the percolating area, and with continued application of 
such water the usefulness of the basins will be completely 
destroyed. In the layout of some of the spreading sys- 
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tems, this condition has been overcome somewhat by 
installing gates at low points of the basins to perm 
flushing out the deposited silt. A disadvantage of this 
method of cleaning is that it may be required during a dry 
period when water cannot be spared for it. 


ARRANGEMENTS AND ADAPTABILITY OF DITCH METHOD 


In the furrow or ditch method of spreading, the wate 
is passed through a series of furrows or ditches somewhat 
resembling an irrigation system. The ditches are shai. 
low and flat-bottomed, spaced close together so ag ty 
expose the maximum percolating area. The slopes of the 
ditches are usually such that the velocity of the wate, 
will carry in suspension or as rolling bed load the silt ang 
fine material that is detrimental to percolating areas, 

The ditch system usually follows one of three generaj 
plans: 

1. Atright angles to the main diversion canal, latera) 
spreading ditches are extended parallel to each other at 
frequent intervals. Pipes or open cuts through the bank 
of the main feeder canal provide entrance to the laterals 
Gates are installed at each entrance so as to control the 
amount of water entering each furrow. The ditches 
generally range from 3 to 12 ftin width. Their depth js 
determined by the roughness of the ground surface, and 
in general is not greater than that necessary to carry 
water at a fairly uniform velocity over the ridges and 
gullies. On the Lytle Creek system, where approxi- 
mately 500 miles of such ditches have been dug, an aver- 
age excavation of 9 to 12 in. was necessary. 

For each series of ditches or furrows in the system, a 
reception ditch is usually provided. This circles the 
lower part of the specific spreading area, its purpose being 
to collect and divert excess water from the spreading 
furrows into one main canal. It may then be redis. 
tributed in a new series of furrows; or if the limits of the 
spreading area have been reached, the water may be 
diverted back into the main stream channel. If sufi- 
cient water is avaiable, this is recommended as good 
practice for streams carrying considerable silt, the theory 
being that the silt will be carried through the spreading 
system and back into the main stream channel, where 
periodic floods may move it to the sea 

2. Instead of diverting from the main canal to a 
series of small ditches, the main canal may be divided 
into two separate ditches; these two may then be 
divided into four smaller ditches. Division is continued 
until the flow in the ditches has dwindled to mere trickles 
and finally disappears. At each division point, drop 
gates are provided so as to control the water entering each 
series of ditches. 

3. The third plan is commonly called the contour 
ditch system. Here the water is spread through one 
ditch that follows approximately the contour of the 
ground surface. As the ditch comes to the limits of the 
area provided for spreading, a sharp switchback is made. 
Thus, the ditch is made to meander back and forth 
across the land, gradually approaching the lower part 0! 
the spreading area. 

No one of these three layouts can be recommended 4 
having any outstanding advantage over another; choice 
among them is dependent upon the topography and 
other influencing characteristics of the land. 

The ditch or furrow method is used extensively ™ 
stream beds, particularly where, because of flood hazard, 
no permanent works can be installed. Sand bars o 
islands above the normal flow line of the stream are fur 
rowed by means of horse- or tractor-drawn plows. The 
water is then diverted into the furrows by tempora) 
dikes or dams. 
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rhe iJeal method of spreading is to 

water in a thin sheet, and at 
locity, over the land surface. 
Om areas of gentle slopes, and where 
topography is not cut by large gul- 


une I 

jes and ridges, such flooding produces 
peter results than any of the other 
methods. Few such areas exist, how- 
ever, and often certain preparations 
must be made to prevent the water 


‘om collecting in small streams and 
ping without spreading over the 
asd area. Small ditches or em- 
nkments may be built to divert the 
water from the shallow gullies to the 
hi iighe r ridges, where it may spread in all 
rections, thereby wetting the slopes of 
the rid ges as it again runs to lower levels. 
Ry the generous use of these training 
itches or embankments, a large part if 
ot all of the area may be wetted. 
fhe highest percolation rates are obtained on areas 
where the native vegetation and soil covering have been 
tdisturbed. Ona properly designed system utilizing 
flooding method of spreading, little if any of the per- 
lating area will be disturbed, the native vegetation and 
covering remaining intact. 
It is difficult to design a complete flooding system prior 
the application of the water. The main ditches, 
liversion works, and control devices should first be in- 
stalled; then, with the application of water, the smaller 
raining walls and ditches can be located and constructed 
the best advantage. It is advisable to have at least 
ne man on the ground during spreading. The ditches 
sid embankments should be patrolled and inspected, as 
iten such simple adjustments as the placing of a few 
velfuls of dirt in the proper place will divert sufficient 
water to wet several additional acres. In this manner a 
well-developed spreading system may be made highly 
efficient at a very low operating cost. 
One method often used to spread water in stream 
hannels should also be classified as flooding. Where the 
stream has a very wide bottom, caused by the meander- 
f the channel, a low dam or weir may be extended 
across the bed. By passing the water over the weir, it is 
ade to spread out in a thin sheet over the entire stream 
bed and thereby increases the wetted area. Due pre- 
aution is of course taken so as not to create a hazard in 
tume of flood by backing up the water or diverting it out 
its normal stream bed. There are practically no 
perating costs in this type of spreading other than those 
volved in a periodical inspection of the dam or weir. 
_ The fourth method—that of utilizing shafts or pits— 
does not follow strictly the definition of water spreading, 
ut serves the same purpose of recharging the under- 
ground supply. It is not used extensively because of its 
high cost and other limitations. Shafts or pits are sel- 
‘om sunk primarily for this purpose; rather, use is made 
abandoned gravel pits, wells, or other existing holes. 
»o much for California practice. 
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WATER-SPREADING RESEARCH IN UTAH 
T 


-. i the writer made a study of the practicability of 
‘uhzing off-season runoff of streams flowing from the 
as of the Wasatch Range near Salt Lake City by 
part of the flow over the surface of Bonneville 
oan. A favorable recommendation was submitted, 
nt di ni | on providing complete control of diversions 

listribution. At that time a serious shortage of 


underground supply in that part of Utah was threatened. 
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\creasing public consciousness on the subject of 
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Cross-WALLS DESIGNED TO SPREAD FLOOD WATERS OVER THE ENTIRE BED WIDTH 
or CUCAMONGA CREEK (CALIFORNIA) AS IT EMERGES FROM THE CANYON 


In 1937 an experimental water-spreading project near 
Centerville, Utah, was started cooperatively by the 
Forest Service and the Bureau of Agricultural Engineer- 
ing of the U. S. Department of Agriculture, and the Utah 
Agricultural Experiment Station. The layout of this 
experiment consists of a diversion system delivering 
approximately 3 cu ft og sec of water into a narrow pit 
or spreading basin about 2,400 ft long excavated in rela- 
tively porous material in the side hill just above the town 
of Centerville. A Parshall measuring flume and a water 
stage recorder provide a continuous record of flow. 

From December 22, 1937, to June 4, 1938, about 350 
acre-ft of water was diverted into the basin. Practically 
all this diverted water has been stored underground, and 
it is believed that double the amount of water spread 
during the period cited could be stored during a full year 
of normal spreading. A. R. Croft, associate conserva- 
tionist of the Intermountain Forest and Range Experi- 
ment Station of the U. S. Forest Service at Ogden, has 
been in charge of operations, and furnished the data upon 
which Reed Bailey, director of the experiment station, 
based the following conclusions: 

Observation wells in the town of Centerville, located on 
the alluvial fan of Centerville Creek, showed higher 
ground-water levels in 1938 than for 10 to 15 years past, 
according to well-informed local residents. Wells not 
located on the Centerville Creek fan show only small, if 
any, changes in flow and pressure. Although it is too 
early to make definite representations on the effect of 
spreading on ground-water levels, it is clear that the 
stored water is passing through the Bonneville and other 
deposits on the mountainside into the alluvian and lake 
sediments of the valley. No wet spots have appeared on 
the mountainside other than at or near existing springs 
and seeps. 

In the opinion of Messrs. Bailey and Croft, this is the 
most important trend shown to date, because it strongly 
suggests that structural relationships are favorable to the 
recharging of valley ground-water supplies by spreading 
on the Bonneville sediments. These opinions support 
the conclusions submitted in 1934 to the officials of Salt 
Lake City by the Bureau of Agricultural Engineering. 

Plans are being made by the Forest Service and the 
Bureau of Agricultural Engineering, with the informal 
cooperation of the U. S. Geological Survey, the Utah 
Agricultural Experiment Station, and the State Engi- 
neer, to extend experimental work to other locations in 
the Salt Lake area, if funds can be made available and 
local support can be obtained. 
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pay much of the expense of the salvage plant; and it can 




















Technical Aspects of Refuse Disposal 


A Review of Developments in Practice and Research in 1938 


ROBABLY the most out- 
Porsssins feature of refuse 

disposal practice in 1938 has 
been the operation of land fills for 
the disposal of mixed refuse by the 
city of New York. Several tracts of 
low-lying land, varying in size from 
12 to 400 acres, were selected in vari- 
ous parts of the city as demonstra- 
tion areas. Last summer seven of 
these areas were being worked. 

In operating a fill, a dragline 
excavating machine digs a trench 
some 30 ft in width and 4 to 6 ft in 
depth, along a front of about 200 ft. P. 
The excavated earth is later used as 
cover material. Collection vehicles 
dump their loads on top of the com- 
pleted parts of the fill, near the trench. A bulldozer 
then spreads the piled refuse and pushes it into the 
trench, compacting the fill as it moves back and forth. 
At the Jamaica Bay site a fill about 12 ft deep was made 
in this manner. Part of the excavated material is spread 
to a depth of 9 to 14 in. over the exposed surface of re- 
fuse at the end of each day’s operations. The final 
covering of a filled area consists of a layer of earth with 
a minimum thickness of 2 ft. 

It is said that rats are conspicuously absent from these 
fills. A solution of creosote is sprayed over the working 
area of the fill and on the access roads several times a 
day. The spray serves to blanket odors and is effective 
in combating flies and reducing dust. It was stated last 
summer that there had been no fires on any of the fills. 
The chief arguments for the land-fill method are its low 
cost, which averages about one-fourth of the cost of in- 
cineration in New York, and its usefulness in reclaiming 
marsh land for park areas. 

While the land-fill method of disposal is undoubtedly 
a big improvement over the uncontrolled dumping of 
mixed refuse, it should be adopted only after considera- 
tion of its limitations and the sanitary precautions essen- 
tial to its successful operation. As a result of the dump- 
ing operations on Staten Island, the City of New York 
is now (February 1939) threatened with litigation for 
maintaining a nuisance. 

With a fill composed of deep layers of refuse, a con- 
siderable proportion of which is garbage, decomposition 
will probably proceed very slowly, settlement may con- 
tinue for a long period, and subsequent excavation of 
partially decomposed refuse may be malodorous. On 
account of prolonged settlement, such a fill cannot be 
considered as a suitable building site without the use of 
piles, which of course is true of most fills. 

Consideration should be given to seepage from such 
fills and the provisions which should be made for taking 
care of it so that it may not become objectionable. In 
cities where the control of vermin at refuse dumps has 
not been effective, householders in the vicinity of dumps 
have suffered severely from the vermin breeding there. 
Although no fires have been reported on the New York 
fills, it should be borne in mind that, unless extreme care 
is exercised in fire-prevention measures, dump fires 
frequently occur where combustible refuse is present. 
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An additional mixed-refuse incinerator, with a capacity 
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Firm review constitutes the fourth 
annual report of the Sanitary Engi- 
neering Division's Committee on Tech- 
nical Aspects of Refuse Disposal. 
vious reports have appeared in the March 
issue of “Civil Engineering” in 1936, 
The purpose of this 
committee is “‘to stimulate and develop, 
by studies, reviews, and discussions of 
refuse collection and disposal problems, 
a more adequate and impartial engineer- 
ing basis for this field of sanitation.” Its 
personnel follows: Harrison P. Eddy, Jr. 
(chairman), Herman G. Baity, Herman 
Frank E. DeMartini, 
Walter N. Frickstad, Harry Goodridge, 
Frank C. Tolles, and Leon G. Williams. 


Civit EnGine&eRineG for March 1939 


Another item that should cayy 
hesitation in adopting the filling 
method of disposal for garbage anq 
rubbish, as well as ashes, is th 
scarcity of dumping areas in the 
built-up sections of almost all cities 
and the wisdom of husbanding suc} 
resources for future need. 

Ashes and Rubbish for Lanj 
Filling. As is well known, the New 
York World’s Fair is located oy 
what was formerly the “Corona 
Dump,’ operated for many years 
by the Brooklyn Ash Removal 
Company. Apparently enthusias. 
tic with its experience in reclaim. 
ing this area, the city now is cut. 
ting down the mountainous dump at 
Rikers Island and with the material removed is building 
the great North Beach Aviation Field. Caterpillar trailers 
used for this purpose have large bodies reported as 40 to 
50 cu yd in capacity. The heavily loaded vehicles are 
said to compact the new fill satisfactorily. 

Insect Invasions near Dumps. Dayton, Ohio, has re- 
ported trying experiences with invasions of insects into 
buildings located near rubbish dumps. The insects in. 
cluded gray crickets, water bugs, and sowbugs. When 
swarming, they are said to be so numerous as to obscure 
completely the sides of buildings. They are charged with 
eating the paper off the walls of houses and with devour- 
ing whole melons or whole cakes in a night. 

The water bugs hide from light in dark corners and 
sewers, thus adding to the difficulty of their detection 
and eradication. When the dumps were covered with 
oil and burned, the crickets are said to have burrowed 
into the fill, and after the fires were over, to have emerged 
with vigor. Covering the dump completely to a depth 
of 6 to 8 in. is reported to have been rather effective in 
killing the crickets. Perhaps the most difficult of these 
bugs to destroy was the sowbug, or “‘roly-poly,’”’ which 
smells like decayed flesh when killed. Covering the 
dump with uncracked crude oil was more or less effective 
but on account of the low flash point, many fires resulted, 
and dump fires are difficult to put out. 

Other treatments which have been tried are sodium 
fluoride and fluosilicate used with melons for bait, as well 
as a mash of brown sugar and Paris green. Houses were 
gassed with potassium cyanide. 

Rats and Garbage. The city of Detroit has reported t 
the Committee that until recently, with no rat-prooting 
building ordinance applicable to garages and other minor 
structures, many such buildings have been burrowed 
under and occupied by rats, as have the concrete slabs 
in alleys. The food supply for the rats comes largely trom 
defective garbage containers. In 1938, the city sper! 
over $36,000 for rat extermination, which was done by 
12 special crews, using exhaust fumes from motors 0" 
their light trucks. During the year, the city receive? 
4,115 complaints, serviced 164,600 buildings, and esti 
mated that 10 rats were killed per building at a cost” 
2.2 cents each. 

Hog Feeding. Since hog feeding is perhaps the most 
prevalent method of garbage disposal, it is important © 
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nereasing public consciousness on the subject of 
achin -is, especially in California, where publicity on 
ub oct is widespread. No doubt this trend is due in 
.t to -tudies on trichinosis by the U. S. Public Health 
he results of which have recently been published. 
reporting upon these studies, M. C. Hall describes 
role of the garbage-fed hog in the production of 


humat richinosis (Public Health Reports, 52:27, 873, 


Iylv 2, 1937). He states that the available evidence 
-stablishes definitely that there is a high incidence of 
trichina infestation in man in this country. This block 
‘human trichinosis rests on a basis of swine trichinosis. 
The proportion of garbage-fed swine harboring trichino- 
sis js three to five times as great as that of grain-fed 
swine, and hence the former group is especially important 
as a source of human trichinosis. The disease in swine 
s apparently traceable to the eating of garbage, and par- 
ticularly uncooked pork scraps, much more often than 
t is to the eating of rats. Hall concludes that the gar- 
bage-feeding industry, as ordinarily carried on, is danger- 
us to the health of man and livestock, esthetically ob- 
ectionable, and often economically unsound. 

In view of the danger of contracting trichinosis through 
the eating of garbage-fed pork, some packers now keep 
pork loins from garbage-fed swine at extremely low 
temperatures in a freezer for more than 40 days before 
stributing them to consumers. 

Disposal of Garbage with Sewage. Little was reported 
1 1938 in the way of experimental work with the treat- 
ment of ground garbage with sewage or sewage solids, 

principal development being the report by Willem 
Rudolfs and R. S. Ingols that their experiments demon- 
strated that fresh sludge produced from mixtures of 
ground garbage and sewage solids can be readily de- 
watered with the aid of ferric chloride before or after 
estion (Muntctpal Sanitation, 9:3, 172, March 1938). 
t is reported that at Anderson, Ind., and Findlay, 

, the disposal of garbage with sewage sludge by 
nding and digestion is comtemplated. At Anderson 
digested material is to be incinerated, but at Findlay 
s planned to use sludge-drying beds for final disposal. 

Some large-scale experiments have been reported from 

gypt, where heaps of refuse were sprinkled with sewage 
r sludge and turned over at intervals of one to four 
weeks (Carter and El-Din Fahmy, Cairo Government 
Bulletin 12, November 1937, abstracted by Dr. Rudolfs 
in Engineering News-Record, September 1, 1938). The 
igh temperatures evolved by fermentation are con- 
sidered sufficient to destroy most of the harmful bacteria. 
in only one case out of 37 samples was a single hookworm 
Dr. Rudolfs’ abstract of the original report 
makes no mention of odor. 

some 6,000 household garbage grinders are now in 
service in approximately 235 cities in the United States. 
‘he increase in the number of such units is so slow as 
to bear out the Committee’s former statements to the 

. tl it, at least for a long time, the number of house- 

id grinders will not, on the whole, have much effect on 
operation of sewerage systems. It is of interest that, 
cities in excess of 100,000 population which 
i recent questionnaire, 21 stated that dis- 
round garbage into sewers is not permitted. 

lhe construction of a new salvage plant in 

Ss reported to be under consideration (R. D. 

veriwcan City, 53:8, 42, August 1938). Within 
hauling distance in Milwaukee, sufficient 

ice remains for only a few years. With an 
| sifting and sorting machine it is said that 
lound it can cut in half its ash load to 
it can salvage enough salable material to 


ecg f nd 
ak 1OUNC, 


pay much of the expense of the salvage plant; and it can 
recover enough combustible material from the experi- 
mental plant alone to heat several city buildings. The 
refuse has been shown to consist of the following ma- 





Huce TRAILERS COMPACT THE REFUSE FILL ON RIKERS ISLAND 
(New York Ciry) 


terials, in percentages by weight: fine ash, 48; ‘“‘com- 
bustible ash,’’ 38; tin cans and other iron, 6; glass, 2; 
paper, 1; and miscellaneous materials, 5. The pro- 
posed screening and sifting plant, estimated to cost 
$52,000, would handle 1,500 cu yd of refuse a day, or 
about one-third of the city’s total production. The tin, 
iron, glass, and paper would be sold, and the combustible 
ash would be burned in city buildings. The fine ash 
would be carried by belt from the hopper to the dumping 
spot, and the tailings would be burned in a small furnace. 

Salvage of coal from city ashes is not new, even on a 
large scale. It is practiced on a hand basis on most 
dumps, and proposals for large-scale separation by 
flotation have been considered in the past. The public 
is not interested, however, in buying sifted ashes. 

During 1938, use of the rubbish salvage plant at 
Rochester has been discontinued, as doubtless will be 
that at Pittsburgh as soon as the proposed incinerator 
has been completed. 

Collection Vehicles. Interest continues in the develop- 
ment of new types of vehicles for refuse collection in 
which low loading, sanitation, and facility in dumping 
are emphasized. Cities reporting changes include Pon- 
tiac, Mich., Birmingham, Ala., and Montreal. 

In Montreal a new unit has been used, comprising an 
all-enclosed body and equipped with a hydraulic baler, so 
that all kinds of bulky rubbish and garbage can be com- 
pressed into a compact mass (American City, 53:12, 111, 
December 1938). When the load is compressed, water 
and other liquids are squeezed out. In operation, the 
loading trough at the rear is filled and the loading doors 
are then closed and locked. Two compressing jacks 
then thrust a ram against the refuse in the trough, pack- 
ing it solidly into the body. In this way a load of 16 cu yd 
can be compressed into a 10-cu yd body. 

New Incinerators. Owing to the PWA appropriations, 
there was unusual activity during the last few weeks of 
1938 in awarding contracts for new incinerators. One 
of the contracts let during that period was for a 60-ton 
plant to be built at Burlington, N.C., at an estimated 
cost of $37,000. 

Two of the incinerators at Cincinnati, which have been 
manually fed and have capacities of 100 tons a day, are 
being enlarged to 200-ton plants of the crane-fed type. 
This change from hand to power feed in an existing plant 
is significant, even if not novel. 


The 1938 Hurricane and Its Effect on Long 




















An additional mixed-reiuse incinerator, with a capacity 
of 200 tons per day, is now under construction at Minne- 
apolis; and one with a capacity of 225 tons per day is 
being constructed at Wilmington, Del., to replace two 
existing smaller plants. 

At New Orleans a 60-ton mixed-refuse incinerator was 
completed and put in operation during 1938. This in- 
cinerator is equipped with a suspended, water-cooled, 








WA labor. ouch projects at Wuluth and Lampa hay 
been completed; others at Atlantic Beach, Fla., Pike 
ville, Ky., and Hightstown, N.J., are under way; and 
others at Bridgeport, Conn., Ocala, Fla., Danville, [y 
Baton Rouge, La., East Grand Forks, Minn., Tuc umcar, 
N.Mex. , Eastchester and Hicksville, N.Y., ‘and Easton 
Pa., have been approved by the Washington authorities. 
In the model suburban village of Greendale, Wj 
under construction by the Farm Secyy. 
ity Administration, water heated in the 
combustion chamber of a mixed-refuse jp. 
cinerator, with a capacity of 5 tons pe 
day, will be utilized to heat a sludge-j. 
gestion tank. Waste gas from the diges. 
tion process will be burned in the ineip. 


erator (W. E. Kroening, and F. L. Diete, 

CrviL ENGINEERING, February 1938 rm 

At Rochester, N.Y., the new steam. susp' 

generating incinerator has been in opera. han 

tion for several months. For the siy. 1 tl 

month period from July to December, ay - 

average steam production of 1.9 Ib was | 

obtained for each pound of rubbish received ront 

at the plant. This steam is used for re. leva 

ducing garbage in the adjacent reduction W 

plant. The utility company has indicat 3 &™ 

. : an interest in buying steam from the incip. . 

Tue Rikers ISLAND Reruse Dump SuPpPLies FILL FoR THE NorktH BEACH AIRPORT erator at a pressure of 250 Ib when and i mi 
the garbage-reduction plant should tx H * 

basket grate and a refractory tile preheater. At Cedar abandoned in the future. wan 
Rapids, lowa, a similarly equipped 150-ton incinerator, At Frederick, Md., a new 60-ton incinerator has been as 
with two furnaces, is being built at an estimated cost of in operation for more than a year, burning garbage and “ 
$121,500. Similar plants are under construction at _ rubbish mixed, before charging, with sewage sludge & ne 
Bladensburg, Md. (70-ton capacity), and at Peekskill, watered on vacuum filters. It is reported that very little wind 
N.Y. (90-ton capacity). if any supplementary fuel has been required. pou 
At Dayton, Ohio, a plant for burning mixed refuse and A similar plant at Winfield, Kans., has been in opera- a 
drying sewage sludge for fertilizer is being constructed at tion since August 1938. It has been operated 9 hours - 
an estimated cost of $151,000. The incinerator will be of daily, on the average, burning 6 tons of refuse per day ctw 
the crane-fed type, with a capacity of 150 tons per day. During the time the incinerator is not operating, about = 
It will be equipped with a suspended, water-cooled, bas- 16,000 cu ft of sludge gas per day is burned in the primar reer 
ket grate and a refractory tile preheater. Part of the combustion chamber, to keep the system above 400 F — 
hot gases of combustion will pass into a furnace of the Shredding Refuse Before Incineration. One of the — 
multiple-hearth type, where sludge from the sewage- furnaces in the 215th Street incinerator in New York _— 
treatment plant will be dried. There is a fairly active (abstract of paper by J. C. Zengerle, American City, 53 we 
demand here for bagged dried sludge for use as fertilizer. 15, January 1938) was altered so that hogged refuse mae 
rhe new plant will take the place of a demonstration could be partially blown and partially dropped by gravity — 
plant, which has been used for a number of years, in which into the cell. It was found possible to burn about 170) |b re : 
sewage gas was the fuel used for drying. of the hogged material per square foot of grate suriac: —_— 
At Raritan, N.J., a 24-ton refuse incinerator is con- per hour—double the designed burning rate. — 
nected with a multiple-hearth dryer of 10-ton capacity, Reduction Process. Prices of garbage grease, upot : ak 
the incinerator gases drying the sludge from 75 per cent which the success of the reduction process depends, were a 
to 10 per cent moisture. much lower in 1938 than in 1937. About 40 or 50 per a 
In Detroit, four new incinerators, with an aggregate cent of the rise in price from the low of 1932 to the high a 
capacity of 1,400 tons of mixed refuse daily, have been of 1937 was lost in the last quarter of 1937 and during Taga 
completed. For many years Detroit garbage had been 1938. Prices now are about the lowest since 1934. % re 
disposed of by reduction—and of course the public had The Detroit reduction plant ceased operation in 1%» Atlan 
been urged to keep rubbish out of garbage. Asaresult, In Pittsburgh reduction is being continued on a short mer 
when incineration was adopted it proved difficult to se- term-contract basis, pending the construction of an ™ ont ’ 
cure all the rubbish produced, and the city was forced to cinerator. In Schenectady, it is expected that the use 0! eA | 
use large amounts of coal for drying the garbage. This the reduction plant wil! be discontinued as soon as the veer 
is believed to be a temporary condition which can be incinerator now under construction has been completed Consl 
remedied by the enforcement of a new ordinance. In When these plants have been discontinued, it 1s ae 
order to reduce operating costs and to cater to public lieved that the only garbage reduction plants will % of fre 
opinion, two of the incinerators were shut down, and those in Boston, Indianapolis, Philadelphia, Reading surfac 
since then some 40,000 tons of garbage have been dis- (Pa.), Rochester, Syracuse, and Washington, and a small cunen 
posed of by burial. One of the incinerators was reopened one at Royal Oak, “Mich. tracti 
in January 1939. Dehydration and shredding of the Manuals. The American Public Works Associatio! ape 
garbage prior to incineration are being considered. has recently brought out its manual on “Street Clean! wave 
Several incinerators have been under construction or Practice,’”’ and reports that within a few weeks its ma” ual of wa 


have undergone improvement during the past year with 
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on will be published 


“Refuse Collection and Disposal” 
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eT Island Beach-Protection Structures 
_ By C. L. Hatt 
e, Wis. MemMBER AMERICAN Society or Crvit ENGINEERS 
1 Secur. Coronet, Corps or Encineers, U. S. Army, New York, N.Y. 
1 in the 
= - N the afternoon of September HE 120-mile coast line of Long ric pressure. Every inch of drop in 
ina O 21, 1938, an unprecedented Island lay almost at right angles barometric pressure will permit a 
1e diges. hurricane swept over Long 0 the path of the hurricane of September rise of approximately one foot in 
e ince. sland and the New England states. 21, 1938, and bore the full brunt of its water level. If this rise in level co- 
| Dieter \ tropical storm veered from the attack. Wind and waves and high water incides with a normal high tide, even 
1938) normal course and struck an un- ook lives by the hundreds and devastated greater heights will be obtained. 
Steen. suspecting populace, leaving more beaches, harbors, and waterfront prop- This rise in water level offshore, 
n Opera: than 500 dead and property damage erty. In the present article Colonel Hall however, is negligible compared with 
the siy. n the coast line alone estimated at gives a brief description of the storm the dangerous heights obtained 
aber. an more than $100,000,000. Its effect and its effects, and then turns to the when the wave is propagated against 
_ 1 beaches, harbors, and water- Jessons that it taught. Chief of these, a rapidly shoaling ocean bottom 
received jront property was particularly perhaps, is the lesson that any form of fronting a coast line. Of the exten- 
1 for re devastating. protection—be it bulkhead or sand dunes sive damage wrought by a hurricane 
duction What man can do to prevent or —must be continuous to be effective. on a populated coast, the major 
dicated jiminish the destructive effect of Individual efforts of private owners to part is caused by inundation. 
be incin. such storms on the seacoast and its preserve their own beach fronts, he says, The North Atlantic Coast has had 
a and i communities is highly problematical. are not only useless but anti-social. few serious hurricanes. The earliest 
muld be However, several lessons can be } recorded one in this region was that 
learned from such experiences, which might go far of August 15, 1635. The frequency of these hurricanes 
as bers toward this end. has been about 25 years. Only three are thought to have 
age and Cyclonic storms known as hurricanes are generated in approached the severity of the recent one. 
dge de. the South Atlantic doldroms. They are marked by The path of the 1938 hurricane is shown in Fig. 1. At 
rv little winds of extreme velocity, rotating counterclockwise 10:00 a.m. on September 21 it arrived at the Virginia 
: about a central low-pressure area known as the “eye’’ Capes, and the speed of the eye was 50 miles per hour. 
1 opera- fthe storm. The eye may vary from 7 to 20 miles in At 2:15 p.m., it was east of Sandy Hook, moving 77.7 
© hour diameter, and the storm itself may have a diameter of miles per hour, still north-northeast. About a half hour 
ie der between 100 and 300 miles. later the center reached the south Long Island coast 
re Carried with the general drift of the atmosphere, the between Jones Beach and Saltaire. 
Sllaear hurricane moves over the earth’s surface at a compara- The storm then continued north-northeast across Long 
00 F. tively slow rate of speed. Although velocities of 150 Island and Long Island Sound and reached the Con- 
of the miles per hour may occur in the vortex itself, the pro- necticut coast about 5 miles west of New Haven at 
» York gressive velocity may be as low as 10 miles per hour. about 4:10 p.m. The distance between the south shore 
wy. 53:1. [he velocities in the vortex to the right of the storm of Long Island and the Connecticut coast, about half 
iro track, being augmented by the forward velocity of the land and half water, was traversed at a speed of about 
gravity storm, are greater than those on 35 miles per hour, the storm being 
170 Ib the left side. This right side of the I slowed down by the trees of Long 
seartors storm, where most of the destruction Montreal < of} Island. 
ccurs, is called the dangerous half. Burlington er | As the storm progressed north- 
, upon The track of a storm is far from uni- “We Rutiend northeastward, across Long Island 
le. were orm. The initial course is to the — and the Sound, the wind directions 
50 per westward toward the Gulf of Mexico; alten Hovenbgrrowidence est 77 | at the various stations in close prox- 
he high but, depending on the existence of ayn ay, om < imity to the storm center of course 
during large normal high-pressure areas in Washington. VE, _S-~ altered. At New York, some 40 
the vicinity, the direction may change CNS miles west of the storm path, the 
n 1938. to the northward, passing up the nee ae 2 wind veered 135 deg, swinging from 
‘hast Atlantic Coast, or it may continue Cape Hatteras 30 AM Sept. 21 north, to northwest, then to south- 
baie ie westward into the Gulf. The nor- ial get pilin inrm i west, in a period of five hours. At 
» use of mal track is parabolic. Storms pas- we ie 7 Block Island, 80 miles east of the 
an the sing up the Atlantic Coast usually ee lnapioa storm path, the wind veered 90 deg, 
pleted. veer to the northeastward opposite the Jacksonville 7:00 PM Sept. 20 swinging from east to southeast, and 
is be- Carolinas and pass over the Atlantic. then to south, in a period of three 
will be As the vortex, propelled by a flow hours. 
reading ol iree air, moves across the ocean eee Mey As was to be expected, the great- 
—— surlace, a pronounced tidal effect is tig * est wind vclocities were found in the 
caused. The high winds, exerting > ' right, or dangerous, half of the storm. 
ciation tractive force on the water, pile up aa ine > Fagh At Watch Hill Coast Guard Station 
leaning storm wave. The height of this Lo = a t. on the Rhode Island coast, imme- 
nantal Wave is augmented by a further rise Fic. 1. Patn or HURRICANE OF diately north of Montauk Point, a 
plished °! Water caused by the low baromet- SEPTEMBER 21, 1938 velocity of 121 miles per hour was re- 
169 
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i to Great South Bay and Shinnecock Bay. of land in the vicinity were inundated. Communities 
righty. ve miles of barrier beaches between New York at the heads of bays were affected considerably by the 
City 4: _ Southampton protect the mainland from the higher waters occurring at those points. 
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At Providence the highest recorded gust velocity 


ported 
was 87 miles per hour, and at the New York Weather 


Bureau station, 70 miles perhour. Higher velocities were 
reported in New York at stations of considerable elevation. 

In one field near Sag Harbor, Long Island, the wind 
snapped off nearly all the trees at about 30 ft above the 
ground. Houses were unroofed, and light summer 
cottages were overturned. In some regions the general 
appearance was that of the aftermath of a moving 
picture hurricane, with scenes manufactured in card- 
board, and then magically magnified to life scale. In 
the nature of things this wind damage fell upon buildings 
of poor construction, and the net property losses from 
wind alone cannot have been very large in money, al- 
though they were heavy in human tears. 


MAJOR DAMAGE FROM WATER, NOT WIND 


The abnormally high waters accompanying the hurri- 
cane, however, caused damage along the coast line of 
New Jersey, Long Island, and Westchester, and the 
New York City metropolitan area, which greatly ex- 
ceeded that caused by the direct effects of the wind. 

At Montauk Point, which was in the path of the peak 
of the storm wave, tidal records are unfortunately lack- 
ing. However, the storm wave is estimated to have 
struck the Long Island coast at about 2:30 p.m., pre 
ceding the predicted tide by 3 hours and 21 minutes. 
Its height was about 12 ft above mean sea level, exceed- 
ing the predicted high tide by 10.5 ft. If these two tides 
had been synchronized, the height of the storm wave 
would have been greater by 1'/: ft or more. 

The gage at Sandy Hook was the only one along the 
Jersey coast north of Bayhead which operated satis- 
factorily throughout the storm. From 
the smudged records of the gages at 
Shark River Inlet and Manasquan 
Inlet, however, the storm wave is 
thought to have struck along that coast 
at 4:45 p.m. At Sandy Hook the 
curve shows the high at 3:45 p.m., 1 
hour and 53 minutes before the pre 
dicted high and 2.6 ft higher than the 
predicted elevation of +3.3 ft at 
that point. A secondary crest at 
Sandy Hook, occurring at 9:30 p.m.. 
was caused by the outflow through 
New York harbor of part of the flood 
tide which occurred in the westerly end 
of Long Island Sound 1*/, hours earlier. 
This crest can be traced through four 
gaging stations in the harbor. 
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2. Lone ISLAND AND VICINITY, SHOWING INUNDATED AREAS ON ISLAND AND NEw INLETS FORMED BY 1938 Hurricane 





WRECKAGE OF THE COMMUNITY OF SALTAIRE DeposITep in Great Sours Ba’ 


NGINEERING for March 1939 













































Cit 
sea 
CO 
l 
bei! 
and 
pea 
M 
At Willetts Point, where Long Island Sound connect: 
with the East River, the gage maintained by the U. § 
Coast and Geodetic Survey was flooded out at 6-4; U 
p.m. Records prior to that time are plotted, and from eat 
measurements of high water elevation made on the gage it 
house and an estimated time, the probable curve up t met 
high water has been plotted. It reveals that the cres bev 
of the flood tide struck the western end of Long Islan Salt, 
Sound at about 7:45 p m., 1 hour and 51 minutes befor n tl 
the predicted high, and exceeded by 7.3 ft the predicted grap 
elevation of +4.7 ft above sea level. shor 
From these data it appears that the storm wave which prot 
struck the south shore of Long Island at about 2:3 by t 
p.m. was reflected from that shore, part of it striking f 5 
the Jersey Coast some 2 hours and 15 minutes later ft o 
Another and major part of the storm wave impounded thou 
against the New England Coast dissipated its head by indic 
flowing westward through Long Island Sound in the form and 
of an oscillatory wave, reaching Willetts Point at about 16 ft 
7:45 p.m. As this wave entered the rapidly diminishing local 
cross-section at the westerly end of the Sound, extreme W 
heights were obtained. The recorded 12-ft height at storn 
Willetts Point opposite Throgs Neck was greatly e- rise 
ceeded in some of the narrow estuaries along the shore. Quoc 
The topography of the coast line was an important He 
factor in the disastrous effects of the storm wave. Long f th 
Island, extending from New York City in an east unds 
northeast direction to a point south of New London, dicat 
Conn., presents 120 miles of coast line to the Atlantic 7,000 
Ocean (Fig. 2). Geologically, it consists of two terminal Sout] 
moraines overlying bedrock, clay, and sand of previous man 
ages. One moraine is traceable to Orient Point and the tendi 
other to Montauk Point. A low outwash plain extends 80 fla 
were 
le \ e] 
bung 
appre 
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of record; and this is not : 

- a 
complete defense against 4, 
fsetesem harance hich <«:.i.. 
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Southampton protect the mainland from the 
ir permanent inlets give access from the ocean 


 / t the vays. From Southampton to Montauk Point 
4.4 - miles of the mainland are directly exposed to the 
Cy cean. Generally higher elevations in this section 


-ovide protection against high water. 

‘ The barrier beaches of marine origin range in width 
from 300 to 400 ft to about 4,000 ft, the greater widths 
being found on Rockaway and Long Beaches to the west, 
and the lesser on Fire Island beach. The slope of the 
peaches is generally about 1 on 30 to a point well up 


» the beach, where sand dunes, at elevations of 10 to 




























































LAI it prior to the storm, provided the necessary barrier 
<>) rdinary high waters. At least, nature intended them 
a .) provide such a barrier; but human agencies had cut 
— jiown many dunes, partly for esthetic reasons, partly to 
vide convenient access to swimming beaches. 
eet 4 EFFECTS OF THE STORM WAVE 
at 6:45 Upon subsidence of the storm wave, Fire Island 
ind from beach was found to have sustained the major effects 
the gage ithe wave. Fifty per cent of the summer establish- 
ve up t ments on the beach were either destroyed or damaged 
the crest beyond repair. The wreckage of summer homes at 
g Islanc Saltaire, one of the most severely affected communities 
»s before the barrier beach, is shown in an accompanying photo- 


2,000 ft 


graph. The wreckage shown was carried 
The 


shoreward and deposited in Great South Bay. 


redicted 


ve which protective features of the beach were seriously impaired 
mut 2:3 by the reduction of most of the sand dunes to elevations 
striking i5to 8 ft. It was found by survey that dunes of 18 
es later ft or more in elevation were generally unaffected, al- 
pounded though a slight deposit of sand on top of some of them 
head by indicated that they had been overtopped. Between 16 
the form and 18 ft slight erosion was noticeable. Dunes below 
at about i ft evidently were breached in most cases. In seven 


linishing localities new inlets were formed. 

extreme With the leveling of the barrier beach the bulk of the 
eight at storm wave gained easy access to the bays, causing a 
atly ex- rise of water level in the vicinity of Westhampton and 


1€ shore. Quoque of about 12 ft. 

nportant Here the developments along the low outwash plain 
. Long i the mainland fell easy prey to the consequent in- 
an east: undation. The approximate areas inundated are in- 
London, licated in Fig. 2. It is estimated that approximately 
Atlantic ‘,000 acres of the mainland along the shores of Great 
terminal south Bay and Shinnecock Bay were affected in this 
previous manner. In many cases the slopes of the terrain ex- 
and the tending inland from the normal high-water mark were 
extends so flat that the water reached one mile inland. Waves 


were not felt in this area, but the rapid rise in water 
level caused currents strong enough to shift light summer 
bungalows from their foundations. It is estimated that 
approximately 5,000 acres of land on the north and 
south forks of the island were inundated as the storm 
wave swept toward the New England shore. 

lhe Jersey coast, which felt the bulk of the reflected 
storm wave at 4:45 p.m., suffered its major damage at 
the beach front, where boardwalks, pavilions, and light 
structures unprotected by bulkheading were demolished, 
and washed into the dwellings along the marginal street. 
q he pr pulace of this coast, familiar with such depreda- 
“ons of the sea during northeasterly storms, were taken 
completely by surprise upon seeing the storm wave 
— ach against an offshore or westerly wind. 

the extr me high water which occurred at the western 
extremity Long Island Sound inundated wharves 

‘shore ‘ront on the East River. Some 2,500 acres 
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higher waters occurring at those points. 

All in all the hurricane, both for the natural forces 
set in play and for its effects on the works of man, was 
a memorable historical incident. 

After the storm is over, the natural question is: 
What of the future? There are three forms of damage 


JP WSS RAL ENS SUV eEy Vy EL 





ILLUSTRATING THE INADEQUACY OF INDIVIDUAL BEACH PROTECTION 


Serious Erosion Has Occurred in the Background, Beyond the 
Limits of the Individual Wall 


from hurricane—from wind, from waves, and from 
high water. The methods of protection against these 
three menaces differ. 

In so far as wind alone is concerned, any structure 
can be designed to resist any desired wind velocity. 
Whether such protection is economically worth while 
is another matter. It obviously is not worth while if 
it causes the rent of the building to rise to a point where 
it will always remain vacant. Wind damage from the 
storm is so variable that it is hard to say just what 
would have had to be done to protect Fire Island against 
this particular hurricane if the island had been 50 ft 
in the air. Something, of course—but perhaps not very 
much. 

The wave and high-water effects cannot always be iso- 
lated. The results of erosion and inundation can, how- 
ever, be conveniently discussed separately. 

That the erosive action of the sea is continuous can- 
not be denied. But its progress is variable, along 
different shore fronts, dependent upon any number of 
factors, such as the stage of shore-line development, 
the resistivity of the material comprising the shore front, 
and the exposure to waves, rapid currents, and storms. 
On a wide beach front dunes will form that will act as a 
natural barrier to the sea. These are of an unstable 
nature, however, and during periods of severe storms 
will be seriously eroded, if not washed out completely. 
If, however, they are left to the action of wind and wave, 
we can be reasonably stire that they will eventually 
build up to their former height. 

The primary purpose of the sea wall, or bulkhead, is 
to replace the unstable sand dunes with a permanent 
structure, which will furnish a line of defense against 
the erosion of the sea. When there is an insufficient 
supply of littoral sand, the erosive processes of the sea 
may eventually erode the beach in front of the sea wall. 
A sea wall can be maintained under these conditions, 
but it often proves more economical to design a system 
of groins, tied into the sea wall, so as to build up and 
preserve the protective beach in front, rather than to 
design the sea wall to bear the full brunt of the sea. 

Individual efforts of private owners to preserve the 
beach fronting their properties constitute a costly and 


Weather Bureau’s Mountain Snowfall Work 





complete defense against 4, 
future, because high water m», 
go higher still. Someth, 
can be accomplished by mea», 
of storm warnings to abandp, 
ground, or by preventing thy 
habitation of particularly ha) 
ardous areas. In view of ¢ 
short memory of human fp 
ings, one may doubt wheth. 
either of these remedies yj 
ever be adopted. People ay 
already reconstructing dap. 
aged buildings according ; 
their old plan. 

To the engineering profes 





























| sion it is possible, howeve be 
to utter a few words of warm. vel 
ing that may be heeded. fp. sistin 
gineers for riparian property ment 
owners will do well to take, . 
leaf from earthquake eng;. re S 
neers. The wise ones among throu 
them never say a building ; e SI 
“safe.”’ They say it will resis veigl 
an earthquake with a hor ain | 
zontal acceleration of so-many wi 
Poirehild Aerial Surveys, Inc tenths g, and that, during a tte 
[wo DrirreRENT ARRANGEMENTS OF BRUSH AND WIRE FENCE BEING USED TO accurate record of ri — p45 
RERUILD SAND DUNES ON FiRE ISLAND years, this force has never beet Ph 
exceeded at such and such wi 
a seismograph, which is s | 
ineffectual attempt to combat the encroachment of the many miles away. We might well adopt the sam ist 
sea, and moreover work an injustice to owners of abut terminology and agree to protect an area against ID 
ting property. Constant erosion on either side of a pro- hurricane having a maximum wind velocity of so mam ’ 
tected property finally leaves an isolated promontory miles an hour, producing a high water of so many feet st 
which must eventually be abandoned. above sea level, with waves so many feet high. sary’ 
Of the two types of barriers to the sea, natural and however, we begin to talk about safety as if it were an rreft 
artificial, the choice of which shall be resorted to will absolute term, or if—what is almost worse—we argu shoul 
depend on the economics of the problem. If the valua- from the inadequate records of a meteorology of which W 
tion of the land at stake does not warrant complete no one knows too much, and talk about protection against sucl 
protection, the next best course is to rebuild the dunes. 500-year hurricanes, we will assuredly come a cropper 
| In doing this, we may assist nature by means of sand Kipling described the predicament of the flood engineer 
fences or brush windbreaks. This latter method is of too much assurance in verse: 
| now being followed by various communities on Fire ' 
Island. At Tiana Beach, brush and wire fences are In August was the jackal born, 
being placed along the dune line with windbreaks of the rhe rains fell in September, : 
ry ads QOuoth he a dreadful flood like this, 
same construction extending seaward. At Oc ean Beach, \ aaalie esin'k damien 
brush and wire windbreaks are employed in the form of eae « 
a system of groins. A close-up of this type of con- 79 
struction is shown in an accompanying photograph. ‘ 
| Che rebuilding may be hastened by actually piling sand & 
along the dune line to the required elevation. We must — 
| admit that protection by dunes, whether built up natu é 
rally or artificially, is incomplete. But whether a com- bd 
| munity adopts the comparatively cheap method of = 
assisting nature, or builds a bulkhead, one thing ts i 
certain—an effective protection must be continuous. 
A non-continuous system is not only useless, it is posi 
tively anti-social. 
Living on a beach protected only by sand dunes must The 
necessarily be dangerous. The development of such fall n 
communities should allow for their occasional abandon vives 
ment. Not until there is full protection by means of propr 
| miles of uninterrupted bulkhead or sea wall, assisted by of the 
groins of adequate design, can people be justified in snowf 
making any elaborate development of the beach itself. this ¢ 





As to inundation, there is no defense except the utterly 
impracticable one of raising the area above high water Cu rose-Up SHowtnc Construction oF BrusH AND WIRE FEN® 
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The design has been improved materially as « resyj; 
of the year’s experience. In newer gages, the su ostryp. 
ture has been strengthened, and metal leaves bh ive ro. 
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dies wi] 
‘ople are 
ig dam. EASUREMENT of snow 
rding as a form of precipitation 
has been the responsibil- 
y profes. ty of the U. S. Weather Bureau for 
however many years. Present procedure has 
of war- ieveloped from a beginning con- 
ed. Ep. sisting of simple notes and com- 
property ments on snowfall and cumulative 
O takes w depth made by the officers of 
ke engi- the Signal Corps in the early days; 
S among through the use of the snow stake, 
ilding js the snow table, and the melting and 
vill resist weighing of the catch of an open 
a hor rain gage; to the recently adopted 
0-many- nowlall station equipped with a 
uring a attery of shielded storage snow 
O many sages 
ver beer [he successful measurement of 
nd such wiall (like the successful collec- 
h is s of all other hydrologic data) 
xe same must adhere to sound principles of 
yainst a sampling. 
30 many a laboratory sample weighing only a few grams, so 
any teet must the snow falling over a basin be evaluated by a 
igh. sample that is equivalent to the residual of a process of 
were ai ireful elimination. 
fe argue hould take into account as far as possible all factors 
Mf which 


| against 


As a carload of sand must be quartered down 


The selection of the sampling area 


wn to affect the amount and distribution of snowfall, 


Between Snowfall and Runoff 


By Merritt BERNARD 


MemBER AMERICAN Society or Civit ENGINEERS 
Curer, River AND FLoop Drvision, U. S. WEATHER Bureau, Wasuincton, D.C, 


Feo the difficulties of obtaining ac- 
curate measurements of rainfall are 
multiplied in the collection of snowfall 
data. The gages must be designed to 
function under rigorous conditions found 
at the high-elevation water-source regions 
of the West. ‘“‘Areal significance’ is 
given the record by the use of multiple 
gage units. After years of experimenta- 
tion by J. Cecil Alter, official in charge 
of the U. S. Weather Bureau office at Salt 
Lake City, a satisfactory gage has been 
developed, and in 1937-1938 the Weather 
Bureau had 100 of them in experimental 
operation in the western mountains, in 
batteries of five each. At three of these 
stations special study is being made of 
snowfall-runoff relationships. In the 
accompanying article Mr. Bernard tells 
of this work and its significance. 


the gage receiver. 


WealHer DULCAU S LTLOULTILALIL OMOWTALL VY OK 
Recent Developments Include an Improved Type of Gage, and Field Research on the Relation 


A PAPER FROM THE 1938 WaTER CONSERVATION CONFERENCE IN SALT LAKE City 


its length, the composite record of 
the sampling points along the course 
being taken as the average for the 
area represented. In like manner 
the new snowfall stations of the 
Weather Bureau will give areal sig- 
nificance to the record by utilizing 
sampling areas, carefully selected as 
typical, upon which are placed 
batteries of storage snow gages, the 
average of the individual gage 
records being considered applicable 
to that part of the basin represented 
by the snowfall station. 

About 30 years ago Prof. C. F. 
Marvin, of the Weather Bureau, de- 
signed a shielded storage snow gage 
which was theoretically correct for 
collecting snowfall in windy weather 
(Fig. 1). It was found, however, 
that in relatively quiet weather 


(when much snow falls) the rigid, shelf-like metal shield 
with which Dr. Marvin’s gage was equipped sometimes 
collected considerable quantities of snow. 
snow lodging on the shield later blew into the gage, and 
the residue, becoming solidified, was found to obstruct 


Some of the 


Experiments with flexible or swinging shields, which 


h as elevation, physiography, and aspect. 
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Marvin GaGeE, DEVELOPED ABout 30 Years AGo 
FOR COLLECTING SNOWFALL IN WINDY WEATHER 


_ The inherent weakness in the older methods of snow- 
lall measurement, particularly the snow stake—which 
gives the depth of snow at a point only—ies in the inap- 
Propriateness of applying the data areally to that part 
of the basin the station is expected to represent. Where 





che gag 8 are emptied and recharged when necessary 
‘hrough ut the season. The cumulative weights for 
ach » are recorded at fairly uniform intervals of 
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would not collect snow, were begun in 1909 by J. Cecil 
Alter, then an assistant observer in the Weather Bureau 
office at Salt Lake City. Mr. Alter had previously, in 
1907, made a seasonal test of an unshielded storage gage, 





snowfall is determined by a survey of the snow mantle Fic. 2. THE SWINGING SHIELD, Fic. 3. TYPICAL SHIELDED 
hls calico to cee y | y ; a Waicn Evimiates CERTAIN GaGeE—CONTAINER 
is Overcome in that the snow course is ex- DISADVANTAGES OF THE LOWERED FOR 
pected to cive relative value to those factors throughout Marvin Gace WEIGHING 
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Fic. 4. Tue Newest Gaces Have SHIELDS witH METAL LEAVES 


using an oil film to prevent evaporation, and found that, 
over a six months’ period, the storage accounted for 97 
per cent of the sum of the daily measurements recorded 
in the official gage nearby. As a consequence, several 
seasonal gages were exposed in Utah during the summer 
of 1910. In order to carry these storage precipitation 
measurements through the winter and obtain year-long 
records, Mr. Alter’s tests were continued with anti- 
freeze solutions and gages with reservoirs buried below 
the frost line. In the early 1920's, further experiments 
were made with gages coated on the inside with acid 
proof paint, and with the use of common salt to prevent 
freezing rhe method proved so satisfactory that in 
1925 a few of the Marvin shielded gages (unattended in 
winter) were charged with brine and oil, and monthly 
measurements provided for. These seasonal measure 
ments have been continued to date, giving year-round 
records where only summer data were previously taken, 
thus enhancing materially the value of the record. 

he most satisfactory type of gage developed from 
these investigations proved to be the apron-like shield 
shown in Fig. 2. In effect, the shield functions by closing 
in upon the container when wind blows against it, 
thereby reducing appreciably the up-drafts that or 
dinarily disrupt the snow catch. 

Various brines have been investigated. Common salt 
brine, because of its relatively high eutectic point (—6F), 
has been abandoned in favor of calcium chloride, which 
has a eutectic point of —59.8 F. Loss by evaporation 
and gain through absorp 


of the year’s experience. In newer gages, the su ostryp. throug 
ture has been strengthened, and metal leaves h ive rp. each § 
placed the wooden strips in the shield. Other desig iron 
details have also been improved (Fig. 4). : 
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In establishing a station no effort has been made | 
protect the gages from the sweep of the wind. They ar 
usually placed in an approximate square, with a sid ; 
dimension of about 300 ft, thus providing a dimensiona 
sample. Figure 5 shows a typical station arrangement 
Operation of a storage snow gage unit is based on th 
simple expedient of weighing the gages; the increment ed 
increase in weight between weighings becomes the snow ine — 
fall for the period, expressed in inches of water. Nomunal - =~ 
container and scale capacities have been adopted, and - 




















tion is prevented by a film = ' of ft 
of light turbine oil. , \ V3 } 
During the winter of F ‘ af 
1937-1938, there were in a _ ee t ~N 
operation 20 stations - : 0.2 oo Gage te 1 1 a i a ae’ 
equipped with batteries of o & nae co i, San S ee ae 
D storage snow gages each. 3 -o4/-—< Gage No. 4 S.W , \y H = ‘ae er 1 ; 
Thirteen of these were in = 4o}-———~SmeNo5st i i a hccenhund 
the Sangre de _ Cristo 7 : t a + 
Mountains of New Mex- :& 30 4 -— 
ico, 4 were in Utah, and ; no Ly t—+—4-—+ 
3 in Yellowstone Park. € 20 t 7 
rhe majority of them are 6 “7 Ta 
at elevations of more than : 1.0 tt Roe 
7,000 ft above sea level | | 1 t i t -.  e 
Figure 3 shows the details . 13 19 24 13 19 30/24 1215 2428 8 15 31 8 15 21 2 . 
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and the adopted method Fic. 6. Mean Catrcu anp DeviaTION or INDIvipuAL GAGES FROM MEAN, AT SILVER 
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hrough ut 
troup" : : : 
sath » are recorded at fairly uniform intervals of 
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tne season. if Culiliative weipnts ior 
30 days from about December 1 to about May 


st interesting aspect of the records produced 
uuntain snowfall stations is the consistently 


: J] deviation of the catch of the individual gage from 
average for the battery. Figure 6 shows snowfall as 


mercment of water-depth between weighings for the 
tion t Silver Lake, near Brighton, Utah. The differ- 
-es between the increment-depth of each gage and the 
increment-depth of the group are shown also. An 


naggerated depth scale has been used to bring out the 
elatively small deviations. 
similar analyses of the records of the other 19 stations 


eal, with one single exception, the same close adher- 


oce of each individual gage record to the mean of the 


,of which it is a part. The one exception is the 
croup on the Blacktail Deer Creek Watershed in 
lowstone Park, whose peculiar deviation pattern is 
wn in Fig. 7. An explanation of the relatively wide 
iations and the symmetrical plots of Gages 2 and 4 


i 


must await a further study of the record. Gages 1 and 3 


{apparently about the same experience, while condi- 


tions at Gage 5 approached those at Gage 2. 


(hree experimental watersheds, of which Blacktail 


Deer Creek is one, have been established by the Weather 
Bureau in Yellowstone Park for the purpose of studying 
snowiall-runoff relationships. 
sted upon it a battery of storage snow gages and also a 
now course conforming in location and operation to the 
standards of the Bureau of Agricultural Engineers. 


Each watershed has lo- 


The 
ich shown in Fig. 5 gives the layout for the Blacktail 


Deer Creek unit, which is typical. 


The comparative record of the snow gage units and 


their respective snow courses is interesting. Figure 8 com- 


s the equivalent water depth as measured by the 


snow gages with that as measured by the snow courses. 
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Fic. 8. COMPARISON OF EQUIVALENT WATER DEPTHS AS 
MEASURED BY SNOW GAGES AND SNOW COURSES, AT THREE 
STATIONS IN YELLOWSTONE Park (1937-1938) 


Stream-flow forecasting for almost all purposes must 
be expressed ultimately in terms of the hydrograph of 
flow. In the eastern part of the United States, where 
heavy snowfall is not involved and where rainfall is the 
predominating factor, appreciable gains have been made 
in this direction; by modern methods the forecasts are 
projected ahead to the time of falling rain, and with 
some success beyond and into the meteorological causes 
of flood-producing rainfall. In regions of heavy snowfall 
a distinct advantage to the forecaster lies, it would seem, 
in the fact that the mantle, or “snow cloud,” obligingly 
builds up and remains in place until released by rising 
temperatures and concurrent rains, the source of runoff 
thereby becoming a constant factor. 

There is believed to be a high correlation between 

the following determinable 





_ 








factors: 

1. The amount of snow- 
fall expressed in inches of 
water over a basin. 

2. The — chronological 
sequence of snowfall. 

3. A concurrent record 
of temperature. 

4. A factor evaluating 


{— +H + I 








ground surface conditions 
as an index of infiltration 
losses. 

While the many difficul 








Vi rt 
\ | | number 


ties of forecasting runoff 
from snow are fully appre- 
ciated, it is expected that a 
of them will be 
eliminated when adequate 
data are made available. 








~ January ~ February amd 


differences on the Blacktail Deer Creek 
believed to be due to the poor drainage of 
rea traversed by the snow course, which 
is increased the water content of the lower 
ulated snow. 


N o. 3 





;ILe 


um truss. There were three 1,000-ft cross 


‘ P 
tne 2 & 
o oe = ll ae ee 


MEAN CATCH, AND DEVIATIONS OF INDIVIDUAL GAGES FROM MEAN, 
AT STATION ON BLACKTAIL DEER CREEK (1937-1938) 
Note the Symmetry of the Deviation Patterns of Gages 2 and 4 


at the opportunity to make extensive use of 
ings 


26 16 


Other phases of develop- 
April — May - 


ment must await the results 
of hydrologic research for 
more than empirical treat- 
ment. Meanwhile, we must 
be careful not to disparage 
unfairly the empirical rules and formulas that reflect the 
judgment and experience of earlier investigators. It is 
well to keep in mind that our generation, except for 
taking prompt advantage of the wisdom of its elders, has 
demonstrated no unusual order of intelligence. 
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Autobiography of George H. Pegram—Part [I] 


Past-PrResIDENT AND Honorary MeMBER AMERICAN Society or Civit ENGINEERS 


N February 1, 1893, I became HE current 
chief engineer of the Union 


Pacific System. This wasa five years 1893 through 1897, during our engineers examine it. They r. 
combination of about 40 railroads which time he was chief engineer of the ported that apparently the Buriin,. 


with over 9,000 miles of track. It Union Pacific. 


covered a vast expanse of country during this period included the erection bargain, but as that was unthinj 
and was, in fact, the largest railway of new steel bridges for the railroad in able there must be “‘a nigger in thy 


system in the world. 


The main line—from Council installment will include his work withthe ton engineer and asked him where 
Bluffs, lowa, to Ogden, Utah—was Interborough Rapid Transit Company. _ the ‘nigger’ was. He said, “There 


1,000 miles long. From Granger, 

Wyo., on the main line, a branch ran to Portland, Ore., 
and this line was crossed at Pocatello, Idaho, by a north 
and south line. There were lines from Kansas City to 
Omaha and to Denver, and from Denver to Fort Worth. 
The system also comprised about a thousand miles of 
miscellaneous lines in Colorado as well as small branches 
in Nebraska, Kansas, and Texas. 

The chief engineer’s office was in the headquarters 
building in Omaha. As I first looked out of the window 
across the Missouri River to Council Bluffs, where I was 
born, I thought it strange that after permanent residence 
in so many parts of the United States, I should return 
at the age of thirty-seven to settle—as I thought and 
hoped—for the remainder of my life in the place where I 
was born, as my previous residence had no relation 
whatever to my return. 

After the chief clerk, Mr. Thomas, had introduced me 
to the office staff, I asked what I was to do first. He 
replied, ‘“Order a new carpet for the chief engineer’s 
office.”’ I said, “All right! Make out the order.” 
When I asked why my predecessors had not done such an 
obviously proper thing, he said they probably thought 
the ragged carpet would indicate an extreme sense of 
economy. I countermanded the order, explaining “If 
I am fired next week, I don’t want a new carpet for my 
private office cited as my greatest work on the Union 
Pacific.” 

I asked, ‘‘What next?’’ Thomas then laid on my desk 
a file of correspondence that seemed a foot thick. It 
covered a disputed claim of the Burlington against the 
Union Pacific. The property of these two systems ad- 
joined at Omaha, Denver, and other places, and they 
also used small stretches of track in common, and so 
disputes arose. I asked what the money value of the 
claim was, and Thomas replied, “about a hundred 
dollars."’ I said, ““Make a voucher in favor of the 
Burlington for the amount of the claim. I would not 
read that file for a hundred dollars, and think of the 
cost of the dispute thus far.’’ “But,” he argued, “we 
can't let the Burlington beat us.”” “Send it to him, 
nevertheless,’ I ordered. 

And now—see what followed! Shortly afterwards 
the Burlington submitted a plan defining the boundary 
between the yards of the two companies, which ad- 
joined in Denver. Previously the undefined course of 
Cherry Creek had been the boundary. One company 
would fill in to get more ground, and the other would 
retaliate by filling in its side. This would so restrict 
the creek that when a freshet occurred it would cause a 
wash-out of the tracks—and there would of course be 
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installment of Mr. manently define the course of Cherry way 

Pegram’s autobiography covers the Creek seemed sensible, and | had ban. 
Bric 

‘Tac 

Mr. Pegram’s work ton had given us the best of the xte 

he 

whic 

Wyoming, Idaho, and Kansas. Thenext wood-pile.” I sent for the Burling. exce| 
wee 

tte 

is no nigger. We have aimed t wridg 

favor the Union Pacific in this plan, because after oy; ear’ 

systems had been bickering for years you came new oy uon, 

the ground and paid us a very doubtful claim.” |; Terr) 

may be said that the two railroads lived in peace eve n bi 

after. n Li 

RELAXATION FOR THE TIRED RAILROAD MAN = 

From time to time S. H. H. Clark, president of th € Sf 
Union Pacific, or Edward Dickinson, general manage bore 
would take all the heads of departments on an inspection m $ 
trip over the main lines. It was very trying to be cooped mndge 
up for days at a time, so the evenings were religiously 1€ to 
given over to play. After dinner the inevitable 25-cent. real b 
limit poker game was begun and ran till ten o'clock sharp asked 
It was open to assistants and visitors, and all rank was ect 
abolished after dinner. I recall that on one occasion Vn 
I was deputed to call at Boise City for the governor of ene 
Idaho who was to accompany us to Pocatello that night. een € 
The governor was also a bishop, and after dinner we had said, * 
him in a poker game to get his money but, alas, he got membr 
ours instead! that h 

While on these diversions of the tired railroad man, | erectec 
must relate that President Clark once asked me why ideal o 
so much bridge and road inspection had to be don up thr 
where the fishing was good! I could not answer. 

I recall one occasion when we took time off for some 
shooting on one of our trips. With us was a young ma Wa 
just out of college. He was the finest theoretical sports lark, 
man I had ever seen. He appeared for the trip ina ie roa 
corduroy hunting suit complete even to the double n the. 
visored cap with the ear lappets tied over the top and get 
We had to advise him which gun to take, light or heavy. lor this 
He naturally chose to go horseback, although most oi Heh 
us preferred to ride in the buckboards, and when kt He was 
tried to mount a cow pony on the wrong side we knew _—s 
we had drawn a prize. Nobody corrected him, and we . aubu 
held the horse until he reached the saddle his own way. - the 

When we retired the Pullman porter confided to of x ~ hu 
theoretical sportsman that if he saw a chaparral-coc Auton 
(a kind of pheasant) in the morning, he would wake lum we | 
before the others. Accordingly he got the young ma Picated 
out at daylight for a beautiful shot. There, perched Whe 
a post of the railroad fence, was his bird! The yous ar ule 
man blazed away and the feathers flew, but not the ayes 
bird. Then another shot, with the same result. Th tg ton 
others were peeking under the shades of the car windo® te _ 
to see the sport. The bird had been shot the day beior * a 
stiffened with sticks, and nailed to the post ior ™ hee 
event. - ~ ‘ - 

In 1894 it became necessary to replace the wood = _ 
bridges of the Oregon Short Line with iron bridges, and MM). si 


claims for damages. The Burlington's plan to per- 
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TI was trving to do. I re- 
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e Pegram truss. There were three 1,000-ft crossings 
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he Snake River, and one over the Payette River. 
these bridges consisted of Howe truss spans on 
syeh masonry piers founded on cribs and surrounded 
+h lava rock for protection. How- 
rock so restricted the water- 
y that the scour was great and the 


ich exalted integrity that on the occasion of 





mis taking the stand in the Federal Court, 
Union Pacific receivership proceedings, 
ordered, ‘‘Don’t swear, Mr. Clark.”’ 

On one of our inspection trips we stopped on a side- 
track near the American Falls of the Snake River in 


during the 
the judge 





Cherry ° ks endangered. The Payette 
had «dge was of redwood, which was 
at : racking across the grain to such an 

“-" stent that chips could be kicked off 

nthink ‘he top chord. The other bridges, 

a , é ich were of fir, were perfectly sound 
url ept that the oak packing blocks be- 
1 wher ‘ween the timbers had completely 

Th -otted or “burned’’ the fir, although the 
op . ridges had been standing only eleven 
sae ears. For superintendent of erec- 

cam [ secured the services of Edwin F. 
0.” ferry, who had previously been with us 
me ridge work for the Missouri Pacific CoMBINED RAILROAD AND HiGHWaY BripGE AcCRosS THE ARKANSAS RIVER 

Louisiana. Terry was powerfully AT Fort SmirH 
wit, handsome, and without much This Was One of the Largest Bridge Structures Incorporating the Pegram Truss 

N ation, but a natural engineer, and 
+ of th speed with which he erected the Short Line spans was Idaho. I made a cursory examination of the deck 
om rded at the time in engineering periodicals. The divi- bridge across the Snake River, which was located over 
spe se superintendent of the road told me he had been a __ the rapids just above the falls. The west span of about 
i : idge erector and, on one occasion, wanted to go with 200 ft almost abutted the vertical face of the lava rock 
ligioush metosee the work. I told him he had never before seen cliff, which rose 35 ft at the west end of the bridge. 
95 cent. | bridge erection, and after showing him Terry's work While I was on the pier examining the supports of the 
heen ed him to admit it. He said, ‘“‘This is not bridge trusses a freight train passed overhead, and I noticed 
orgs tion. It is ideality. ‘tol what appeared to be smoke coming from the face of the 
leaeaaies m one trip with General Manager Dickinson we cliff. On close examination it proved to be dust coming 
ener rossed the Snake at Ontario, where one 200-ft span had from cracks on each side of the bridge. A piece of the 
at night een erected. Coming back at sundown, Mr. Dickinson cliff measuring 30 ft wide by 20 ft thick at the top and 
sae hed ‘My memory must be going back on me. I re- tapering almost to a point at the bottom, near the top 
» the ot ember this as one span and it is two.’’ I explained of the pier, had become completely separated from the 
— it he was still sane, the second span having been cliff as indicated by its crushed base, and its fall on the 
asin | rected while we were away. Mr. Dickinson was an bridge seemed imminent. Such an accident would have 
ine of eal operating railroad man. He had worked his way cut our transcontinental line in two for days, or possibly 
ie dont ) through nearly all the grades and knew his job. weeks, and there was not the opportunity for detour that 
, encouimceese op ©. i. Gane exists in most other sections of the country. 
for some am hagas When I rejoined Mr. Clark at dinner in the car and 
ung mat | was also rather intimately associated with President related my discovery, he sat pale and quiet for a while. 
al sports lark, as | accompanied him on his inspection trips over Then he asked the question I had beeen preparing for: 
trip in 4 the road. [ had previously been associated with him “What are you going to do about it?” I replied that I 

double athe Missouri Pacific, when he was their vice-president would drill a line of holes in the solid cliff of each side 
the top | general manager, and I was always duly thankful of the fragment, cement I-bolts in the holes, then lace 
or heavy r this close association with a really fine man. the cliff with wire rope, tightening it against the rock 
most He had a most impressive appearance and manner. by driven wedges. After that I would take the rock 
when he le was of spare physique, over six feet tall, but straight down piecemeal. 
we knew San arrow, with a thick head of hair and long beard When the special was about to pull out after dinner 
and We { auburn brown reaching nearly to the waist line. He to continue the trip, I remarked, “I guess I'll get off 
ywn Way was the best all-around man I have ever known—the here.” To which Mr. Clark replied, ‘‘I think you will.” 
ad to out vest huntsman, the best fisherman, the best poker- It need only be added that the slide was arrested and the 
urral-cock layer, the best executive, and the best adviser. It was rock successfully removed as planned. 
wake hilt always interesting to see how he would act when com- In our efforts to avoid a receivership an incident 
‘ung ma cated situations arose. He had such clear vision that occurred, which contains a lesson. The president asked 
erched 00 hey ver seemed complicated to him. for an estimate of what I could save by reducing the 
‘he young "hie Mr. Clark was mentally so keen that little engineering staff. With much pride I presented a 
t not the planation was usually required; if he did not want to scheme showing that we could save about a third. He 
wilt. The , bothered with the details or share the responsibility said with apparent disgust, ‘‘That’s nothing. You 
» windows ‘4matter presented to him, he would display the most must do better.”” To which I replied, ‘‘The only al- 
ay before ‘sperating stupidity and ask inane questions until ternative I see is to fire everybody.’ He replied, “Well, 
t for the ‘would fold your tent and quietly stealaway. Onthe fire everybody.” I immediately went to my office and 

other hand, if you were troubled about deciding on the wired each of my division engineers, “Discharge your 

e wood ~** Course to pursue, he would give advice and assume entire force and report to me at Omaha.” In a short 
ges, and! apt sibility that should have been wholly yours. time complaints came in from the division superintend- 


ents. The general manager sent for me and asked what 
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I was trying to do. I re- 
plied, “Carrying out the 
orders of the president.” 
We went in to see the presi- 
dent, and I told him that I 
had carried out his orders 
“to fire everybody.” He 
looked at me a moment and 
said, ‘‘I didn’t suppose that 
any man had the nerve.” 
But the order was not re- 
voked, and the following is 
one of the unexpected re- 
sults. Our line from Salt 
Lake City to Pioche, Nev., 
which now forms part of the 
line to Los Angeles, passed 
through the Mohave Desert 





Mr. PEGRAM (THIRD FROM RIGHT) WITH SoME or His ASSISTANTS 
ON SUBWAY WorRK IN New YorK 
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they discussed the 
very intelligently 
doesn’t often mee 


Matter 
{ me 
Such a 


group, and the exp anatip, 
probably lies in the manne 
in which the group 
selected. In a community, 
organization like the Mo. = 
mon Church, the apabili. 
ties of all become genera}, 
known, and selection ; Ac 
made from a large body }y 


men of recognized leade; 
ship. 

In the late fall of 1896 \,, 
Clark called me to his offic: 
and told me that Mr. J, 
Gould wished to see me ip 
New York. When | ro 


where there is very little This Photograph Was Taken While Mr. Pegram Was Chief easet 
rain and, at times, much Engineer of the Interborough Rapid Transit Company. This ported to Mr. Gould, fy pth 
wind. The embankment of Work Will Be Described in the Next Installment said, “T wish you would f obs 
the road was composed of look over our elevated rqij be at 
light lava dust and, in spite of all our work, we never ways (which he controlled) and say what must be done: withir 
seemed to have a good roadbed. After the forces that put them in good shape.”’ I accordingly examined then have 
had been maintaining it had been discharged, and it was and made a report that demanded some drastic reinfore av 
left without care, it became a good roadbed. The reason ments. He asked, “How long will these structur It is 
for this is explained by the fact that tamping kept the last?’ I replied that with proper care they should lay bse 
earth stirred up and the wind blew it away, but when it a hundred years from the time they were built. He less: t 
was left alone the occasional rains, together with the then said that he had sent for me because his engineers hort | 
action of the sun, formed a crust that stopped the de- reported that the structures had about reached the end g the 
structive action of the wind. of their life, and had already prepared plans for the re. ay hi 
—_— newal of the Sixth Avenue Line. It was this conference ne 
ee — . em which doubtless led to my being called a little over ; taken « 
In 1895 a 6-ft pipe line was constructed in Ogden year later to be chief engineer of the Manhattan Railway hour 
Canyon for the purpose of carrying water from the in New York. is 
Ogden River along the side of the canyon to a point near In the meantime, I have omitted an important matter such re 
its mouth at Ogden in order to secure a 300-ft head for I had always been susceptible to the charms of the {air actual « 
the generation of electric power. The pipe was of wood, sex, and that very susceptibility probably operated t see figu 
except the lower end where the pressure required a steel keep me a bachelor. It would be hard to desert all for hours 0 
pipe to be used. one! In the fall of 1895, however, I had met Mis precipit 
I was anxious to introduce a riveter that I had in- Jessie Crawford of St. Louis, and on September 8, 1597 since ot 
vented to drive rivets simultaneously in the opposite I married her at her father’s summer residence at Bare that a ri 
sides of pipes or columns. Ina talk with the contractor Ontario. than 24 
on this project, he agreed to pay the cost of building a After a trip through the East, we took up residence assumpt 
riveter and to give it to me, provided I would design Omaha, where we rented a house. The next month th rmatio 
the pipe and direct its riveting with my machine. The receivership of the Union Pacific ended, and in the r consider 
pipe was composed of two */,-in. plates which lapped on organization, the Gould interest retired from contr x use 
opposite sides. About this time I submitted my resignation, having For m 
The riveter consisted of a cast-steel ring, encircling accepted the position in New York to which I referred Reservoi 
the pipe, and holding-dies, which were screwed up against Just before I left the Union Pacific, Mr. Dickinson cluding | 
the heads of the rivets inserted from outside the pipe. informed me that the U. S. Post Office Department ha These re 
The part within the pipe brought pressure on the rivets asked the road to change the name of either Nuphe Studied a 
to form the heads by means of air pressure on a piston or Nutria on the Oregon Short Line, and they had de it observ: 
connected with toggle joints. I could not risk a failure, cided to name either town I might choose after me cer 
so all the 1'/s-in. rivets through the round seams as_ decided on Nupher as I felt that the inhabitants mig nificance 
well as the longitudinal were driven so carefully that have less reason to object to the change of Nupher ! three fol] 
none of them leaked or had to be tightened. The aver- Pegram. About twenty years later I was attending é 
age was 525 rivets per eight-hour day, disappointing to banquet in New York when my neighbor at the ta 
me at the time but really a remarkable performance. observing my name on the place card, asked, “W's 
My connection with this work led to my being in- relation to you is the town of Pegram, Idaho’ |! 
vited to meet the Council of the Mormon Church in plied that the town was my namesake, and he explain 
Salt Lake City to advise them as to the feasibility and that he was an architect and had designed the sc! 
desirability of constructing a dam in Ogden Canyon. house at Pegram. 
C. K. Bannister, chief engineer of the water power I left my bride to dispose of the furniture and vacs" HE 
the house, which we had occupied little more ™#'* 


project, escorted me to the meeting with President 
Smith and his council of about twelve gentlemen. They 
represented the control of the Mormon Church. I 
never was so impressed. They challenged my admira- 
tion for their courtesy, polish, intelligence, and dignity. 
While none of them was apparently a technical man, 
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month, and arrived in New York on a Monday mort 
The next day, February 1, 1898, I reported t Mi 
George Gould who, after his father’s deatli, had su 
ceeded to the presidency of the Manhattan Rail 
and I was duly installed as consulting engineer. 
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ENGINEERS’ NOTEBOOK 


[) department, designed to contain ingenious suggestions and practical data from engineers both young 
ina old, should prove helpful in the solution of many troublesome problems. Reprints of the complete de- 
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—_— 


\ctual Duration o ne-Day” an “wo-Day” Rain Storms 
| Durat f “One-Day a's Day” Rain St 


By Cuarvtes W. SHERMAN, M. Am. Soc. C.E. 


ConsuttTinc Encrneer, Boston, Mass. 


ALM ST allthe records of precipitation have been 1. Storms in which at least 1 in. of rain fell in one day 
obtained from gages that were observed once a (8 a.m. to 8 a.m.) and at least 1.5 in. in the entire storm. 
jay. Sometimes the times at which rainfall began and 2. Storms of at least 2 in. in one day and 3 in. in 
seased were noted, but usually the record shows only the _ total precipitation. 

iepth of precipitation in the 24 hours preceding the time 3. Storms of at least 3 in. in one day and 4.5 in. in 


fobservation. For this reason few rainfall records can total precipitation. The results of the study are shown 
be analyzed to show anything more than the rainfall in Table I. 
within each day of observation, and flood-producing rains 
have been studied as “‘one-day,” “two-day,” “three- Taste I. Acruat Duration or RAIN Storms, IN Hours AND 
jay,”’ etc., storms. MINUTES 
It is obvious that all the rain which fell in a single day For Explanation of Classifications, See Text 
bservation may have fallen in a period of an hour or 


- that recorded in two days may have fallen in a Nominal length of storm: 1-Day 2-Day 3-Day 4-Day 5-Day 6-Day 
short period preceding and another short period follow- First Classification 
g the time of observation; and a “three-day storm’ Number of storms 74 6 3% m4 3 | 
y have started shortly before the time of observation Avsrage duration << 13:00 ai:40 45:15, 71:35, s3:88 112:38 
ne day and ended soon after the observation was Minimum duration 2:55 11:05 26:15 56:05 78:00 
taken on the following day, thus lasting only about 25 Setoud Clecnttientlon 
It 1s probable that everyone who has worked with ptm ney 13:08 ents 43:30 m1:98 93:30 
such records has appreciated this uncertainty as to the Maximum duration 19:45 36:00 53:50 79:15 
actual duration of the storms, yet it is not unusual to ium duration . i a ee 
see figures of one-day storms used as representing 24 Third Classification 
hours of rainfall, two-day storms taken as 48 hours of Number of storms . 1 1 2 2 1 
precipitation, and the like. Perhaps it is assumed that, {vsrase dutation |. a ee oe oe 
since only heavy storms are considered, it is unlikely Minimum duration . 41:00 72:40 
ta really heavy one-day rain could fall in much less 
2+ hours; and it must be admitted that such an It is interesting to note that irrespective of the clas- 


assumption is logical. Nevertheless, some definite in- sification adopted, the average lengths of significant 
iormation relating to the actual duration of rains of storms are nearly the same, that is, for 
ensiderable intensity should be helpful to anyone mak- 


img use of records of this kind. cay storms. = to = oe 
rmany years, records of rainfall at Chestnut Hill 2-day storms. ps thea sat 
Reservo; ao : . . . 3-day storms. 43 to 47 hours 
eservoir (Boston) have been kept and published, in- ; 71 to 74 hours 
luding the observed times of beginning and ending bir hc mcr bn aaf hore 
ey Bs - ee 8 8 z ing. 5-day storms. 83 to 84 hours 
nese records for the 25 years 1902-1926 have been 6-day storms. 112 (?) hours 
Studied and classified as they would have been recorded 
i observations had been taken once each day at 8 a.m. Of course these data may not be applicable in other 
since records of light rains could be of no possible sig- _ localities, but it is believed that at least they shed some 
mihcance, only those storms falling within one of the light on a subject on which only guesses have previously 
u lowing classes were considered: been available. 





A\ Simplified Method for Extracting Cube Roots 


By Dona_Lp BREGMAN, Crvit Enoixeer, Los Ancetes, CAtir. 


HE following method furnishes a quick means for ES BF eer Prey [1] 

, “Xtracting the cube root of a number to any desired Thus, if the given number be 314,412, the nearest cube 
“sree ol precision, for any given number whose cube to 314,000 (remembering the first nine cubes of 1 to 9, 
dot is greater than 2. namely: 1, 8, 27, 64, 125, 216, 343, 512, and 729) is 60° 
‘he given number be designated by N, and let A = 216,000, and Eq. 1 becomes: (60 + x)* = 314,412. 

ist ipproximation to the cube root. We may By expanding the binomial (in Eq. 1), transposing A‘, 

t general cubic equation: and dividing both sides of the equation by 3A, we get: 
179 
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Ax + x? + = adios > owese ee 


In Eq. 2 it will be found, by substituting a number of 
values for N and A, and solving for x, that beginning 
with A = 2 or>2, and hence N>S8, the fractional term 


x : , ; , 
—_ may be omitted without any appreciable error in the 


3A 
value of the cube root sought. Hence we may write 
Eq. 2 in the form: 


N—A?* 
x(A+x)= <* 


.[3] 

It will be noted, in Eq. 3, that the form x(A + x) fur- 
nishes a quick means for ascertaining the first figure of 
x by inspection. Thus, in Example 1 (see below), for 
x(4 + x) = 1.67, the first figure of x was readily ascer- 
tained by inspection to be 0.3. Similarly, the value of 
x in the new equation, x(4.3 + x) = 0.34, was ascertained 
by inspection to be 0.07, thus giving the second decimal 
figure of the cube root sought. In like manner, the suc- 
cessive figures of this root can be readily ascertained by 
substituting in Eq. 3 the successive values of A, as done 
in the examples. 

Example 1. Required to find W84. The nearest per- 
fect cube to 84 is 64. By Eq. 3 we get x(4 + x) = 
































Motion of a Suspended Mass—with Practical Application 


By T. H. Evans, Assoc. M. Am. Soc. C.E. 


ASSISTANT Proressor or Civit ENGINEERING, UNIVERSITY OF VIRGINIA, CHARLOTTESVILLE, VA. 


HIS article discusses the motion of a suspended mass 

whose point of support moves with a constant recti- 
linear acceleration. Although the writer makes no claim 
to having solved a problem hitherto unconquered, he 
has been unable to find the solution in the literature at 
hand. The peculiar motion of such a system was first 
suspected while watching the oscillations of concrete 
buckets running out on the long cableway at the Conchas 
Dam project in New Mexico. 

In the system shown in Fig. 1, the mass, m, is assumed 
concentrated at B, a 


distance / from the } y? 
point of support, and ~ "a la 
the support is sub- 7-4 


jected to a constant 

rectilinear accelera- 

tion, a. Damping ef- F Aa an 
fects are assumed to 

be negligible. In 

other words, the sys- O 

tem is that of a simple 
pendulum with a mov- 
ing support. 

In order to determine the motion, generalized coordi- 
nates and the Lagrangian equation of motion will be 
used. In this case we need two coordinates to care for 
the two degrees of freedom: x, for the position of the 
point of support, and @ for the inclination of the support- 
ing member from the vertical. 

The Lagrangian equation of motion is: 


d /dL\ a 
a(a)- a ae 


where L = 7 — V, and T and V are the kinetic and po- 


B, 
Fic. 1 


























84 — 43 o ‘ 5. 
sae wes 1.67. Hence, by inspection, x = 0.34, thy tf we 1 
giving the first decimal figure of the cube root as 3. 7 
get the next decimal figure, Eq. 3 becomes x(4.3 + ») ~ 
84 — 4.3' . P = net 
3x43 7 0.34, and by inspection, x = 0.07+, thy 
giving the second decimal figure of the cube root ag 7 which 
To get the third decimal figure, Eq. 3 now become 
= ae S4 aon 4.378 _ ee | i Now 
x (4.37 + x) = 3x 437 = 0.041, giving, by inspec. 
tion, x =0.009+. Hence, the cube root of 84 (to thre rhen 6 
decimal places) is 4.379. 
Example 2. Required to find 592,704. The nearest 4 cos ( 
perfect cube to 592 is 512 = 8°. By Eq. 3, x(80 + x) = 98 
592,704 — 80° ars 
3 x BO = 336.27, and by inspection the firs and ¢ 
figure of x must be 4. It is noted, of course, tha; 
4(80 + 4) = 336, and the closeness of 336 to 336.7 
suggests that the given number may be a perfect cube— A sit 
a fact which becomes obvious on beginning the nex 0 when 
step. velocity 
In conclusion, it may be pointed out that the lay 9 also 
figure of a perfect cube provides a ready means of deter. fh, since 
mining, by inspection, the last figure of its cube root, 24 cos 
since the cubes of 1 to 9 have none of their end digits 
alike, the digits being 1, 8, 7, 4, 5, 6, 3, 2, and 9, respec. ghence 
tively. 
\ow tal 
Therefo 
This 1 
tential energy of the mass; and q is any coordinate. In me WO 
the equations, (-) and (-- ) indicate, respectively, the first ¥, Ue & 
and second derivatives with respect to time of the van. : Syma 
able over which they appear. ds 
: parent I 
From the figure, x, = x, — / sin 0; x, = x, — /@ cos? tion that 
- - ing, how 
X,p = x, — 10 cos 0 + 1@ sin 6. Also, yg = —/ cos? acting w 
Vp = 1@sin 0: Vp = 10 sin 6 + 16? cos @. ame 
Then T = = (x_? + Yp°) = = (x2 — 2x,l0cos6 +28) BR um witl 
and V = —/mg cos 0, whence L = T — V = a 
e ‘=O0w 
m a: ° 9] \ Liat ab ut w 
>| %4* — cos 0 (2x, 10 — 23g) +! the fact 
; ns . . scillate 
a = = —2x,l cos 6 + 2/*6). All of | 
og « a movin; 
" te, P used in 
d (55) = se (—2x,1 cos 6 + 2x,/@ sin @ + 2/°8). utility, 
dt 00 a tion than 
the re yb] 
OL m,.: ;; t ue f 
— = 6 si — 2 @). the more 
59 "2 (2x,/0 sin 0 lg sin @) = 
m ss > . 7 The re! 
Therefore = (2/70 — 2x,/ cos 6 + 2x,/6 sin 6 — in _— 
= = Ps ‘ : may € SI 
2x ,10 sind + 2/g sin %) = the oscills 
: oe e : be ste ppe 
from which /@ — x, cos @ + g sin 6 = 0 It migt 
a «MEE 2° SUppo 
and 0 +8 sin 6 —-=cos 0 = 0. “ ot by a 
l l crete buc 


a) 




























A CUS 


be vertics il when the time was zero, 6 = 0, when 6 = 0, 


w, the ans 





ws a periodic motion about some inclined axis. 


Now let A = = and multiply through by 0. 


9 


Aésin (@ — w) = 0, and integrating, = — 


w) + C, = 0. Since the system was assumed to 


{ H 


nd C,; = A cos (—w) = +Acosw. Therefore, 


+ 2A cosw = 0.... [4] 


\ similar relationship would still be obtained if 6 # 
when @= 0. In other words, there might be an initial 
locity when ¢ = 0. 

so equals zero when @ attains some maximum value, 


92 — 2A cos (0 — w) 


4, since there is periodic motion. Thus0 = —2A cosw + 
{cos (89 — w), Or COS (09 — w) = COS a, 

A - 
ce Qo = QD ttt ttt tee eee eee eee [5] 

sin w a Veta? a 

in @ eee s = 
cos w Vv 2? + q? x g g 
Ao 
. 1 

re “eek BaP! COLT TE TT [6] 


his is the angle at which the pendulum would finally 
me to rest if there were damping in the system. It is 
ele of inclination from the vertical of the axis 

metry of the oscillations. 

he analogy to the simple pendulum was of course ap- 

nt from Eq. 3, which implies an inclined axis of vibra- 
that travels with the support. It is even more strik- 
ng, however, when we note that it oscillates as though 
acting under the influence of an inclined gravity field of 
gnitude VY a* + g*. This is apparent when one recalls 
lifferential equation of the motion of a simple pendu- 
- 7 

lum without damping to be @ a, © sin 0 = 0. 

lo bring out the analogy even nelle if 0 = @/2, and 
j= a t = 0, then there will be no vibration at all 
about w as the support moves. The analogy comes from 
the fact that a simple pendulum held vertically will not 
scillate when released. 

All of the motion just described is of course relative to 
4 moving vertical axis. The Lagrangian equation was 
used in the solution of this problem to demonstrate its 
wulty. In some cases the form leads to a simpler solu- 
tion than would other methods. In this case, however, 
tie problem could have been readily solved by the use of 
tie more common Newtonian equations, or by Corioli’s 


j 


idW 

_ ‘he relationships discussed here are of practical value 
‘i determining the maximum pull to which the body 
~ be subjected while in motion. They also show how 
“ sill ns of large suspended masses of this type can 
* stopped by “jockeying” the carriage. 

, - might be of interest to see how the total tension in 
-¢ , ppporting member varies for several different values 


'Y assuming a hypothetical case. Consider a con- 


Cret Duce ‘ . 
vucket supported by hoist cables from a trolley 





f 


N 0. 3 


\ sv We J wet VS eR Se NW ER SSRN JO srearernw £57 4o4 

—_— . een ee ay) a running on the main track gr te 

em Vere Vere eae ia 
j+VETSune- 0 20........0) ae tees 7 


nite extent. Acceleration of 
thetrolley is maintainedcon- 
stant at 9.66 ft per sec per 
sec. A free body diagram 
of the bucket, which started 
directly under the carriage, 
is shown in Fig. 2. 

In order to find the value of the tension, 7, it is only 
necessary to resolve all forces parallel to the NV axis and 
use the Newtonian equation =F = Ma, in which a equals 
a, + a, sin 6. 

a, = 16 and a, is 9.66 ft per sec’. 
T = W/g(l@? + a sin 8) 


| 
| 
be horizontal and of indefi- | 
| 





Fic. 2 


Thus —W cos 6 + 


A *) when @ = 0 or 4, @? == 


|. W = 


cosy | 
So vets 
l 


When 6 = =, 6 = 


— 





} 162 
and 7 = W (cos 0 + + 


0, from Eq. 4. Hence 


. O . 
sin = sin 4% 





To.0 = WI cos 0+ 12,000 Ib. 


4 
cos 0 — coss 
Therefore 


T = w| cos’ +. 


4 
2 \_ 1.084 W 


= = 13.580 Ib. 
0, 0.958 13,580 Ib 


If the bucket had started at an angle 4/2 back of the 
carriage, it would have remained there during the travel 
and the only acceleration imposed on it would be that of 
the trolley, a. In that case, 

T=- ~ = we = 12,530 Ib 
cos 4% 0.958 
9) 





Thus, in this ideal case the tension has its highest value 
as the load swings through the position 4/2. Now if the 
track and motion were indefinitely long, damping would 
soon cause the bucket to remain at 4/2. In a practical 
case of this sort, however, damping does not have much 
chance to affect the motion since the load ordinarily 
reaches its stopping position in a relatively short time. 
Further, the track cable is never actually horizontal, 
and this causes the trolley to start “down grade.’ How- 
ever, since the direction can be found, the problem of de- 
termining the acceleration of the load can still be solved. 

As actually operated, the trolley does not suffer a con 
stant acceleration. Rather, the’acceleration varies con- 
stantly owing to braking of the car. If swinging of the 
load is undesirable, it can be stopped by a skillful oper- 
ator, who will brake or “‘jockey”’ his car at just the right 
time. Thus by superposing an acceleration of the op- 
posite sense on the bucket, he can cancel or reduce the 
motion at will. 
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OUR READERS SAY— 


In Comment on Papers, Society Affa 











" ° " 
Economic Factors of Hydro Plant 
° 
Design 

To tae Eprror: In his article in the January issue, H. G. 
Gerdes presents a large amount of cost data on hydroelectric power 
plants. Most of the data are illustrated graphically by curves 
showing an average cost of individual elements of a plant expressed 
in dollars per kilowatt against feet of head. Apparently engineers 
are by no means unanimous about the utility or even justification of 
such an attempt to compare and correlate costs of power develop- 
ments and their component parts because they feel that each hydro- 
electric plant is a problem in itself and so much dependent on local 
conditions that generalized comparisons are out of place. 

It might be well to point out that among the component parts of a 
hydro plant, there are evidently some which can be compared more 
readily than others. The substructures, for instance, have become 
fairly well standardized in their general outline during the past 15 
or 20 years, and comparison of quantities with reference to a com- 
mon standard, such as concrete volume per kilowatt, is obviously 
instructive. But when dollars per kilowatt are compared reserva- 
tions should be made because cost may be affected to such an extent 
by location, changes in the price level, and other factors, that 
wrong conclusions are possible. 

The distinction made by Mr. Gerdes between cost efficiency of 
design and cost efficiency of construction is much to the point. 
There is an economical balance between the two which possibly has 
not always been clearly recognized—that is, refinements of design 
may sometimes have been applied to a point where the resulting 
complications in construction nullified the expected savings in 
volume. It must be remembered, however, that under certain 
conditions increased capital costs for certain items may be advis- 
able to insure greater dependability of service or lower cost of 
operation and maintenance. For instance, in a northern climate 
provisions against ice always require some expenditure not neces- 
sary in more favorable latitudes. 

From Mr. Gerdes’ figures it appears that in the volumes for power 
house substructure and superstructure parts not directly attribut- 
able to each generating unit have been prorated and included 
There can, of course, be considerable variation in such requirements 
in different developments. Elimination of this source of irregular- 
ity by separating volumes and structures required for main gener- 
ating units only from those required in addition for auxiliary service 
would afford a more useful comparison. 

It may also be questioned whether the influence of the electrical 
layout on space and cost of power plants has been given sufficient 
recognition in the paper and whether it is proper to leave high- 
tension features entirely out of the picture. Installation of high- as 
well as of low-tension equipment generally has a considerable bear- 
ing upon design and cost of power house superstructure and may 
also affect the substructure. Generally speaking, a simple and inex- 
pensive layout of low-tension features may call for an elaborate 
layout of high-tension features and vice versa so that it is mislead- 
ing to include only the low-tension equipment in the comparisons of 
plant costs 

In comparisons of turbine costs, it would be desirable to cite in 
each instance what type of turbine was used. Kaplan turbines, 
for instance, are considerably more expensive for equal capacity 
than Francis wheels, although for a given case their operating char- 
acteristics may make them economically superior. On the other 
hand, they are likely to produce a higher degree of what Mr. 
Gerdes calls ‘relative space efficiency.” 

These comments are offered to stress the fact that while such 
comparisons as those shown are thought-provoking and valuable in 
producing a picture of the relative costs of different items in a 
hydro plant, there are strict limitations to their usefulness. 


P, E. Gristcer, M. Am. Soc. C.E. 
Structural Engineer, Pennsylvania 
Water and Power Company 


Baltimore, Md, 
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Dear Sir: I have read with a great deal of interest the artic, 
in the January issue, entitled ‘“‘Hydro Power Plant Space and Cy. 
Trends,” by H. G. Gerdes. ; 

From reading the article I fail to see any merit in the onclusions 
drawn by Mr. Gerdes, and it seems to me to be an entirely erron. 
ous assumption that kilowatt capacity of a hydroelectric plan; isa 
measure of design and construction efficiency. 

Aside from certain general principles of design, the developmen 
of any plant must be predicated on conditions existent a; the 
particular location, and the overall estimate of cost must dete. 
mine for the particular system or purpose for which the plan: , 
proposed whether the cost will justify its installation. Comparis, 
of unit costs as between different plants may or may not mea 
anything, but certainly comparison of quantities means nothing 
because natural conditions are never alike and hardly ever eye, 
similar. This seems to be conclusively shown by the diagrams 
presented by Mr. Gerdes. 

I am quite surprised that what I assume to be an editorial com 
ment apparently endorses the article and attaches to it an impor. 
ance that, in my opinion, it does not deserve. 


W.N. Patten, M. Am. Soc. CE 
Boston, Mass. 

To THe Eprror: In his article on “Hydro Power Plant Spac 
and Cost Trends,” in the January issue, Mr. Gerdes presents 
diagram (Fig. 1) plotting the cost per kilowatt of power hous 
and equipment against head in feet for a group of nineteen plants— 
ten built in the period 1929-1938, eight between 1919 and 1028 
and one between 1909 and 1918 (used only for minor purposes 
Above 180-ft head there are only two plants. Mr. Gerdes has not 
included engineering and overhead costs and has adjusted costs 
where later units are contemplated, to the ultimate cost and a. 
pacity. No adjustment of plotted points for cost variations has 
been made, although in the whole period considered the cost inde 
varied 50 per cent or more. 

Mr. Gerdes’ plot shows variations for individual plants of about 
20 per cent from his mean curve, for which he has developed equ- 


tions as follows: 
9O7 


Below 100-ft head, cost = — (including intake 
VH 


TY sr (onttindiing intake 
VH 

Similar plots which the writer has recently constructed, base 
upon cost data of some 70 plants with heads up to about 2,600 ft 
give a materially different form of mean curve from that gives y 
Mr. Gerdes. Moreover, individual plants show variations from 
this mean curve of 50 to 70 per cent even after adjustment for cot 
index. 

It is obvious that any such mean curve or equation, w 
general interest, is of no value in estimating costs of power hout 
and equipment for a specific site. 

There are many other site and load factors, in addition to beat 
which affect the cost per kilowatt of power house and equipmet 
These include size of river, velocity conditions, and so forth, whi 
affect the handling of water during construction; founcate® 
conditions; location, with particular reference to cost of mater™s 
prevailing costs at the time as shown approximately by the con 
index; and extent of development—a peak-load plant will be 
veloped to the flow available 5 per cent or less of the time, von 
the usual 24-hour load plant can be developed only to 29? 
per cent of the time flow. All these factors affect the cos pe 
kilowatt of power house and equipment, resulting in large oc 
tures in cost for individual plants from any mean curve, 

Mr. Gerdes suggests, which fails to allow for the variation © 
site factors. d 

In the last analysis the important thing is the cost per #10" 
hour of the hydro power, taking into account the entre - 
from dam to tailrace. Power house and equipment costs =" 
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not over one-third the total cost of plant, and their rela- 
my is only a part of the complete picture. 
of the types of curves proposed by Mr. Gerdes, such as 
irbines and generators and volumes and costs of power 
erstructure, may be useful for estimating purposes— 
allowance for cost changes—but should be more closely 
with additional data. Moreover, the range in cost 
noted, as well as results taken from a mean curve. 
Mr. Gerdes has made an interesting study of the cost 
the parts of a hydro plant, it cannot properly be used as a 
the determination of the comparative economy of hydro 
r even of power house and equipment costs alone. This 





A on be done accurately by a critical study of each plant by 


if by experienced engineers with a knowledge of all the condi- 
»s that had to be met in design and construction. 


H. K. Barrows, M. Am. Soc. C.E. 
Consulting Engineer 


fo rue Eprror: Mr. Gerdes has submitted an interesting 
‘ydy, but his statements seem to indicate a belief that the funda- 
ental factors governing the economics of power plant design have 
een too little considered, and that the proportions of power plants 
been selected without full weighing of the cost factors in- 
ved. I do not think that this is true, although I realize that it is 


very easy to misinterpret cost figures and to draw incorrect conclu- 


ave 


sons from them, particularly if comparisons of cost fail to take into 


sideration some of the more important variable factors affecting 
heosts. Moreover, the kilowatt has been selected as the proper 
stick for the various comparisons made. This unit is often 
jas a measure of the cost of a complete power project, or major 
trical items, but when used indiscriminately it may produce— 
nd | believe in the case of Mr. Gerdes’ paper has produced—con- 
ting and confusing results. 
Comparisons of cost to serve any useful purpose must be placed 
na truly comparable basis. Labor and material prices vary from 
year to year, and also for different parts of the country. The 


particular plants compared by Mr. Gerdes were constructed during 


past twenty years at various locations throughout the country. 
ring this long period certain materials and equipment have 
ndergone a change in price of 100 per cent or over, and in some in- 
s labor rates have varied as much. For example, the cost of 
r-wheel equipment increased about 100 per cent from 1915 to 
with fluctuations up and down during this period. 
mparisons of cost of such items of work as excavation, con- 
timber, structural steel, and equipment are worthless without 
ng into consideration the location and physical conditions at the 
material and labor prices prevailing at the time the work was 
amount and nature of work involved, weather conditions, 
tion plant facilities, special construction problems, and time 
lable for doing the work. 
Hydro plant design and construction as a whole cannot be 
ndardized. Each development requires an independent design 
nd appropriate construction methods, taking into consideration 
mditions peculiar to the site in question and the purpose the 
After such an analysis is completed and a well- 
| project prepared, what purpose would it serve to compare 
parts with those of another plant using a “‘kilowatt in- 
yardstick? Only actual experience on such work can 
rate to the designer and constructor the complexities of 
nature. The power house itself is but one factor enter- 
economic justification of the development as a whole. 
hysical conditions at the power site, land and water rights to 
tream flow and head available, transmission distance, 
| highway changes, characteristics of the load to be 
if generation of a like amount of power by other means, 
| market conditions are only a few of the many im- 
rs that must be taken into consideration in a study of 
justification of a project. 
d engineers will not be misled by improper compari 
omparable data, but such comparisons may be im- 
TO} erly by uninformed persons. Therefore, the advisability 
Olt information of this character is questionable unless 
thorough and careful analysis. 


L. N. Reeve, M. Am. Soc. C.E. 
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To THE Epitor: The amount of labor involved in preparing the 
data shown in Mr. Gerdes’ paper is tremendous. In this case, the 
result is worth the effort. Many engineers will not like the results, 
because they show comparisons of designs not always to the ad- 
vantage of the designers. It is to be presumed that the figures are 
as nearly comparable as an astute, able, and dispassionate engineer 
can make them. 

On the one hand, there will always be local conditions which 
either facilitate or make more difficult the design and construction 
of a water power plant. These conditions can hardly be reflected in 
the figures shown. On the other hand, it is hard to believe that 
they can be the cause of the great spread of some of the costs. The 
writer made an extended study of one of the plants reported before 
application was made for a federal permit. Considerable time and 
money were spent in studying various alternate sites, types of con- 
struction, sizes and types of machinery, and other factors. 

The fact that Mr. Gerdes’ figures for this plant show lower costs 
than the trend lines may be an indication that the preliminary work 
was well worth while, even though engineering costs are not in- 
cluded in the analysis. Owners are often extremely loath to spend 
thousands of dollars in preliminary studies, in spite of the fact that 
those studies may easily save many times their cost. Also, some- 
times there may be a feeling that it does not matter what the job 
costs, because the rates for the output will be based on the actual 
cost and not on the minimum cost required to provide the service. 
There may be some dispute about the use of cost per kilowatt 
capacity asa basis for comparison. Since it is load-carrying ability 
that is desired in the construction of any power plant, it seems logi- 
cal to use that for comparison of designs. Mr. Gerdes’ argument 
for this unit is sound. 

F. G. Switzer, Assoc. M. Am. Soc. C.E. 
Professor of Mechanics and Hydraulic 
Engineering, College of Engineering, 
Cornell University 
Ithaca, N.Y. 





Cantilever Deflection Formulas 


To tHe Eprror: In reviewing the comments on my article on 
“General Formulas for Deflections of Cantilevers,”’ in the July 
issue, I wish to thank the commentators, especially A. W. Fischer, 
David A. Molitor, and Prof. Joseph A. Wise, for their splendid 
discussions on this problem. Their methods and mine are all 
different, yet the results (including Mr. Molitor’s solution, if we 
change his value of ‘‘E” to 29,000,000 to agree with that used by 
the others) are very close. My comments on their methods are as 
follows. 

For the concentrated load Mr. Fischer does not show the work 
involved in the algebraic moment-area method to get his answer of 
36.8in. This method resolves itself to my Eq. 1, and my answer of 
37.0 is a slide-rule computation. The solution for the deflection 
due to the uniform load is done very ably by the slope deflection 
method, giving a total deflection of 72.81 in. This is about | in. 
less than mine but involves considerably more work. 

In his first paragraph Mr. Molitor disagrees with several authori- 
ties who state the moment-area method is best suited for the solu- 
tion of deflection of cantilevers. Although Professor Mohr’s Work 
Equation has stood the test of time, in this case its application is 
somewhat longer and more involved than mine and, like my solu- 
tion, gives an answer a trifle high due to the curve assumption as 
stated by Mr. Molitor. 

Professor Wise’s solution is another type of algebraic solution 
of the moment-area method. His Eq. 2 is identical with my Eq. 1, 
if we substitute / = n/,, in my equation and reduce n* — (nm — 1)* to 
1 + 3n(m — 1). From this I surmise that my Eqs. 2 and 3 may 
combine to equal Eq. 1 by Professor Wise, although I have not 
proved it. 

My Eas. 1, 2, and 3 are exact, their derivations are easy, and their 
application is simple and rapid. However, the assumption of the 
distribution of the load as shown on my Fig. 2(/) is not exact, and 
this leads to a larger deflection due to uniform load, Eq. 2. There- 
fore for an exact result the deflection by Eq. 2 must be reduced by 
the deflection due to the dotted triangles, Fig. 2(b), and this can 
be done by the moment-area method. 

For equal lengths Eqs. 1, 2, and 3 are rather simple series prob- 
can be found very readily. When the 
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lengths are unequal, merely change the limits of integration and 
solve as follows 

To find the deflection of a cantilever for a concentrated load “P”’ 
where a, b, c, d, e¢, are any proportion of the length ‘‘/’”’ (see Fig. 1): 
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This is the same method I employed in my original article, and 
it is apparent that Eqs. 1A, 2A, and 3A are identical with Eqs. 
1, 2, and 3 of that article. 


R. REUBEN KouN 
Associate Engineer, Bureau of 
Yards and Docks, Navy Department 
Washington, D.C. 





Settlement Studies and Field 
Conditions 


To THe Eprtor: Raymond F, Dawson's paper on “Settlement 
Studies on San Jacinto Monument,” in the September issue, and 
subsequent discussion present various facts on the subject of prac- 
tical soil mechanics that seem worthy of careful thought. 

Mr. Dawson states, ‘The studies... have already provided valu- 
able data on the correlation of laboratory and field results.”” The 
San Jacinto monument is one of the rare types of field problems in 
which loading and subsurface conditions closely approximate as- 
sumptions used in tests and calculations. Here one is justified in 
expecting a logical correlation between calculated and actual settle- 
ments. This is in contrast to the majority of cases where settle- 
ment calculations can be related to field conditions only by judg- 
ment based on wide experience. 

The tests and calculations used by Mr. Dawson are simple, 
fundamental, and in common use—perhaps, in fact, too common 
use. They can either be a blessing or a curse, depending on the 
user. After continually observing the application of settlement 
calculations, it is evident to me that the estimation of the accuracy 
of results is all important. This estimate is the big gap between 
theory and actual practice—a gap that can only be spanned with a 
thorough knowledge of the behavior of soils, and of the buildings 
that are to rest upon them. 

Later in the article Mr. Dawson states that, ‘Much of the credit 
for this research goes to the architect, engineer, and contractor on 
the monument, all of whom actively cooperated..." This state- 
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ment will be significant to most foundation engineers. Practica) 
soil mechanics and foundation engineering will advance and ta, 
their economic place in the construction fields only through coopera. 
tion between the architect, structural engineer, and foundatioy 
engineer. At the present time several factors often hinder ¢hj. 
desirable association. 

First, there are the engineers and architects who by nature Oppose 
anything that seems ‘“‘new”’ and fail to see why procedures of many 
years should be changed. Of course settlement analyses, and par. 
ticularly the proportioning of footings for uniform settlement, ar. 
not new. The science is at least old enough to allow the existenc 
of ranking engineers equipped with the empirical data and exper 
ence required to apply theoretical methods. 

Second, there is another group of engineers with the unfortunar: 
opinion that settlement analysis is still a matter of double integra): 
and Greek letters. This attitude produces either a distrust or lack 
of knowledge of the value of such analyses in everyday practic, 
Unfortunately too many soils engineers are abetting this point oj 
view. This is due partly to the emphasis placed on research oye; 
practical soil mechanics in most books and periodicals. Blan, 
must also be placed on soils engineers who, either through mis. 
guidance or a desire to hide lack of practical experience, emphasize 
theory. 

The future of settlement analyses depends upon the acceptance of 
existing successful rational methods involving experience, empirical! 
data, and calculation. They must be presented in a way that wil 
inspire the trust of architects, engineers, and owners. 


RoBEerRT W. HASELWoop, Jun. Am. Soc. C | 
With R. V. Labarre, Consulting 
Foundation Engineer 
Los Angeles, Calif. 


A Thought from the Orient 


To THE Epitror: Lin Yutang’s book, The Importance of Living 
described as “‘too human to be called philosophy,” contains th: 
following passage on page 163: “‘... American engineers in build 
ing bridges calculate so finely and exactly as to make the two end 
come together within one-tenth of aninch. But when two Chines 
begin to dig a tunnel from both sides of a mountain, both come ou: 
on the other side. The Chinese’s firm conviction is that it doesn’ 
matter so long as a tunnel is dug through, and if we have two i: 
stead of one, why, we have a double track to boot. Provid 
you are not in a hurry, two tunnels are as good as one, dug som 
how, finished somehow and if the train can get through son 
ine 

Do we hear anyone trying to make an analogy between | 
Chinese tunnel-builders and some of the government-builde: 
the world today? Perhaps all should be included among thos 
referred to in the epigram of Chang Ch’ao, which is quoted at ' 
beginning of the same book, ‘‘Only those who take leisurely what 
the people of the world are busy about can be busy about what | 
people of the world take leisurely.”’ 


New York, N.Y. 





Gavin HappDEN, M. Am. Soc. C.! 





Practical Application of Soil Mechanics 
Theories at World’s Fair Site 


To tHe Eprror: It was my privilege to work alongside Mr 
Freeman (author of “A Practicing Engineer Looks at Soil Me 
chanics,” in the December issue) on one of the largest projects ™ 
New York City—a project that has been created only by the prac 
tical application of the theories of soil mechanics. My part in this 
work was to carry out, both in design and construction, the reco" 
mendations of the foundation consultants for the work. 

Late in the year 1935 Mr. Freeman’s firm was retained to make 4 
study of a waste area, involving over 1,200 acres in the city of Ne¥ 
York, and to report whether it was possible and practical to recla™ 
this area primarily for future use as a park and, incidentally, * 
possible site for the New York World’s Fair of 1939. 

The proposed site was the Flushing Meadows—a portion of which 
had been used as an ash dump for some thirty years by the “ty 
The following description of the subsurface conditions of the area » 
quoted from the report of Mr. Freeman's firm: “The area, gem 
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ierlain with a deep alluvial deposit of clay and silt, below 


a » are interbedded layers of sands, gravels, and clays extending 
.» consiterable depths. The natural surface of the meadow is 
vegetable growth and decayed vegetable formation, at some points 
ceveral feet in thickness. Immediately below the surface covering 
ag m of clay and silt, which extends approximately to eleva- 
sien along the center, and for nearly the entire length of the 
»eadow. Below this is a bed of medium sand, having a minimum 
shickne of about 20 ft and increasing in thickness toward the 


margins of the meadow, where the clay and silt deposit 
substantially in depth and the sand approaches the sur- 


\frer a very careful study of the site, which included only about 
~) horings in the entire area, together with undisturbed samples of 
the subsoil, Mr. Freeman’s firm reported that it was not only 
but practical to convert this area for the required pur- 
ooses. Their report indicated that if certain fundamental rules of 
soil mechanics were carefully observed, the entire area might suc- 
essfully and practically be improved. 
rhe first step in this improvement was necessarily to provide for 
. blanket over the entire marsh land, and to provide this blanket it 
was decided to use over seven million yards of the ash fill. This 
grading contract was carefully drawn to include the necessary re- 
srictions demanded by the fundamentals of soil mechanics. 
rhe design of each of the 5 bridges in the area—and particularly 
iesign of the approaches to each bridge—was based entirely 
upon the theories of soil mechanics. The fill in the approaches was 
limited, generally to a 3 per cent slope, with a 4 per cent slope as the 
maximum in any case, and at no point was a surcharge of over 4 ft 
mitted. It is interesting to note that there has been no appar- 
ent movement in any of the structures and no serious movement of 
anv of the grading. 
| have given a short résumé of a very recent practical problem in 
soil mechanics which has proved, without doubt, that the principles 
{ soil mechanics properly applied in design, and carefully adhered 
to during the construction period, will definitely solve foundation 
roblems which, in the recent past, were approached by ‘“‘rule of 
thumb methods.” Soil mechanics also provides the means for the 
lamation of many areas which, under the old methods, it would 
be, to say the least, hazardous to attempt. 


Irvine V. A. Hure, M. Am. Soc. C.E. 
Commissioner, Department of 
Public Works 


possible 


York, N.Y. 


Economical Planning of Hydroelectric 
Plants 


rHE Eprror: In his article in the December issue, Mr. 
Larned has given an excellent discussion of factors to be considered 
ind studies to be made to assure the soundness, economic and 
hnical, of a hydroelectric plant or project. He has done a fine 
job in showing the reasons why a modern hydro project has to be 
planned as part of a system rather than as an isolated unit. This 
fact unfortunately is not generally appreciated. Mr. Larned also 
shows that the intricacies of the problem are usually such as to 
require the consideration of specialists. With that one can readily 
agree. He does not, however, point out what I am sure he knows— 
that the integration of the combined ideas and efforts of these 
specialists is a job for someone with a broad background of experi- 
ence in power system design and operation. 

Mr. Larned also points out the present weakened economic posi- 
tion of hydro power and the great need of economical planning, de- 
‘igning, and construction of hydro developments. He concludes 
‘iat a hydro development is advisable only if its power cost meets 
‘iat produced either by a steam plant or the cost of purchased 
power. It seems to me that this conclusion is not quite safe. I 
would go further and say that it is essential that hydro power 
should not only meet the power costs of other sources, particularly 
fuel, but that it should do even better. My reasons are (1) a hydro 
development is naturally a long-term commitment; (2) steam and 
‘f power production are progressing at such a rate that 
, may overtake the hydro project well before the period 
allowed; and (3) the ill effects of hydro power on the national 
“onomy. Hence, unless hydro-generated energy can show sub- 
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stantial present or immediate advantages over other methods of 
generation, it appears unsafe to develop it instead of steam power. 

Mr. Larned states that ‘““The gross revenue to be obtained from 
the plant can be determined from the prospective rates to be 
charged for the power.’"’ <A simpler method is to place on the posi- 
tive side the value over a period of years of the primary, secondary, 
and dump capacity and energy, and on the negative or expense side 
to place the total of the fixed charges, including interest, deprecia- 
tion, taxes, insurance, and all the operating expenses. Then to 
strike a balance, one need only to find the difference between these 
two, which is the return over and above the fixed charges. Or one 
can merely deduct from the value side all the expenses except fixed 
charges and arrive at a figure of return on the investment. [If it is 
expected that during the life of the project some of these values 
will be subject to change, the entire period of life should be broken 
up into a series of intervals and proper values used for each of the 
intervals. 

Very appropriately Mr. Larned emphasizes the necessity of a 
long-term load study, including the projection of future require- 
ments to determine the need of capacity in the first place, the 
quantity of capacity, and the type of capacity. Such a forecast is 
needed not only for capacity but in the study of the value of capac- 
ity previously mentioned. Studies that the writer has made indi- 
cate that it is an exceptional system that can show for the last ten 
years a load growth much in excess of 5 per cent compounded 
annually. This involves doubling in something like 14 years, which 
would bea husky growth. In his Fig. 1 Mr. Larned shows a greater 
rate of growth for the period 1934 to 1939. It would be interesting, 
however, to know whether his 1938 peak followed anything like his 
estimated normal trend and whether as of today it isn’t actually 
considerably below the 1937 peak. 


PuiLip SPoRN, M. Am. Soc. C.E. 
Vice-President, American Gas 
and Electric Service Corporation 
New York, N.Y. 


Importance of Adequate Borings 


To THE Epitor: The importance of adequate and sufficient bor- 
ings and samples, discussed by Mr. Freeman in the December issue, 
cannot be overemphasized. The use of wash borings with dry 
samples as a basis for plotting the soil profile, and of more elaborate 
methods where undisturbed samples are required, can be properly 
planned only with a full understanding of the problem. Since a 
proper sampling program is essential to sound foundation design, I 
wish to add to Mr. Freeman’s bibliography a bulletin published in 
1937 by Harvard University, entitled ‘Exploration of Soil Condi- 
tions and Sampling Operations,’’ by H.A. Mohr, Assoc. M.Am.Soc. 
C.E. This bulletin describes accurately the mechanics of modern 
sampling operations and discusses forcefully the dangers of inade- 
quate or faulty soil explorations. 

Mr. Freeman recommends that borings should be carried to 
sufficient depth. How deep is “sufficient depth’’? Unless borings 
can be carried economically to hard bottom the answer obviously 
depends on many variables. Sufficient depth is determined by 
stress and strain, and these can be approximated for the purpose of 
boring specifications. For example, the enlightened proposed 
Boston Building Code suggests computing stress under a loaded 
area by considering the load carried down within lines making an 
angle of 60 deg with the horizontal. Whether you prefer Boussin- 
esq, or Froehlich, or Griffith, or a concentration factor of three, or 
six, or some variation of your own, this 60-deg approximation is 
sufficiently close for outlining boring programs. In many cases 
excessive settlements have occurred, where borings carried to a 
depth equal to the diameter of the foundation have entirely failed 
to disclose the problem. In general it is safer to carry the borings 
two or three diameters below the bearing elevations. The depth 
for a specific case can be determined only by considering the size 
and type of structure, the approximate distribution of stresses, and 
the consistency of the soil encountered. 

In Mr. Freeman’s discussion of piles he states that tests by driv- 
ing and loading single piles in good granular soil ‘‘may”’ be sufficient 
to establish their supporting values. A distinction should be made 
between dry and wet cohesionless materials. Their behavior is 
vastly different when penetrated by piles. It is the writer’s opinion 
that in most cases the resistance to driving after a period of rest 
rather than the resistance to continued driving should be the crite- 
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rion of resistance to the load of astructure. Yet pile formulas are 
generally used with penetrations under steady driving. The effect 
of rest in dry cohesionless material is probably negligible, but piles 
driven into the saturated fine sand underlying the Flushing Mead- 
ows on Long Island have been greatly affected by short periods of 
rest. When driving was recommenced after a rest of as little as 
two minutes, the number of blows increased by 10 per cent for 
some piles and by 500 per cent for others. Some which were mov- 
ing at the rate of about 20 blows of a Vulcan No. 1 hammer per foot 
failed to move an inch under fifty blows following a rest of three or 
four minutes. What is the supporting value of such a pile which 
penetrates a foot under four blows in continuous driving, and then 
requires twenty blows for the next foot after a brief rest? Driving 
formulas would allow about three tons. The writer would not 
hesitate to load it with 15 tons. A load test on such a pile would 
give more reliable information, but a rational safe load can only 
be selected by proper correlation of either load test or driving 
formula with the reliable knowledge of soil conditions only obtain- 
able from an intelligently planned and executed boring program. 

WittraM P. Kimpatt, Assoc. M. Am. Soc. C.E. 

Assistant Professor of Civil Engineering, 
Thayer School of Civil Engineering 

Hanover, N.H 





The Avignon Bridge Legend 


lo THE Eprror: Few structures have been celebrated in song 
and legend more than the old bridge that once spanned the turbu- 
lent Rhone at Avignon, France (shown on the Page of Special 
Interest in the December issue). Only four of its original twenty- 
one paraboliform arches remain, mute evidences of the skill of little 
“Saint’’ Bénézet (or Benoit) the courageous young engineer who 
inspired the monumental undertaking nearly S00 years ago. The 
bridge was begun in 1178 and completed in 1188, several years after 
Bénézet’s death. It suffered in war and in flood, until finally in 
1670 the ice rendered it useless to any but antiquaries and artists. 

The story of its inception is told in a priceless old document 
treasured in the Avignon archives. One version, a delightful 
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VIEW OF AVIGNON BRIDGE 
laken from Tassin’s Les Plans et Profils de Toutes les Principales 
Valles . de France, 2d Part, Paris, 1638 


sixteenth century mixture of fact and legend, I have translated 
below. The legend certainly puts our hero far too young to have 
accomplished what he did. 

The belief that Bénézet founded a religious order, the Fratres 
Pontis, or Brothers of the Bridge, is not held today by most his- 
torians. The question as to the official beatification or canoniza- 
tion of Bénézet is a hagiographic matter, which is beyond me and 
one on which modern ecclesiastical scholars are not at all dogmatic. 

However, reference to any calendar of saints will show this engi- 
neer’s name set down against April 14. Bénézet’s name thus leads 
all the rest, but the list unfortunately stops right there. The 
translation of the bridge legend follows: 

Pope Innocent IV tells how that a divinely inspired lad named 
Benoit constructed a work beyond human power. The young man 
was of Almillat, and was about twelve years old. One day while 
watching his mother’s sheep he heard a voice saying ‘‘God protect 
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you.” When he heard the voice and saw no one he c:ieg out 
weeping, ‘‘Who is the Lord who is speaking to me?” T ~ same 
voice replied, ‘‘Don’t be afraid, but be assured that I am a! \¢ tp do 
through you that which I am going to tell you about. o, ang 
make a bridge over the Rhone, and be certain that whaeyer i 
necessary God will accomplish.”’ 

Hearing this, he believed it, left his sheep, and started oy: not 
knowing whither he was bound. On the road he met a persgop 
who seemed to be a pilgrim, who saluted him with the words “ 
know where you are going, and I shall show you the way, In 
fact from the sixth to the ninth hour, that is within three hours from 
Almillat, he found himself at Avignon, a three day’s journey. Hay. 
ing arrived there, the pilgrim said, ‘‘Here is the place to which yoy 
have been sent to build a bridge.’’ He thereupon showed him th. 
spot and how to build the bridge, and, after kissing him gave hip, 
his blessing and vanished from sight. 

The young man, troubled because his companion had left him 
after much hesitation entered Avignon. As he reached the marke; 
place a minstrel was singing before a huge crowd. He climbed up 
on a butcher’s block and shouted, ‘‘Silence!’’ And the crowd. 
marveling, was still. “I have been sent here to build a bridge 
across the Rhéne.” To which they replied, “Where have you left 
the Antichrist who sent you? The task you talk of was impossible 
to Augustus Caesar, Julia, Octavius, and the emperor Charles the 
Great, but you are going to attempt it.” And after giving him 
much sound advice they shaved his head and hustled him out of the 
city. 

But three weeks later, on the advice of an angel, he returned to 
the city and found on the way a citizen in front of his door, ha- 
ranguing a group of people who were listening intently, saying 
“Here is the boy who said he wanted to build a bridge.” Tp 
which the boy replied, ‘‘What are you so astonished about? | am 
God's messenger. I pray you for the love of Christ give me ma- 
terial for the bridge.”” At which the citizens asked, ‘‘Do you intend 
to make it of stone?’”’ He assured them that he did. “Then I'l 
give you the rock under the elm in front of my house.” This was 
said in mockery, because the boulder was enormous, some thirteen 
feet long and seven feet wide. But the lad, confiding in our Lord’; 
power, fell on his knees, made the sign of the cross on the stone 
praying, ‘‘Lord help me.” Then, his prayer finished, he took hold 
of the stone, which rose out of the ground so that he was able t 
push it to the bank of the Rhéne. And with this miracle and 
several others the bridge was begun and in large part completed 
The lad established at the end of the bridge a hospice. Soon after 
beginning the bridge he went to Rome to obtain from the Holy 
Father several indulgences for the benefactors of said bridge and 
hospice. 

RicHARD S. Kirsy, M. Am. Soc. CE 
Chairman, Department of Engineering 
Drawing, School of Engineering, 
Yale University 


New Haven, Conn. 





Filing Technical Material 


To tHe Eprtror: My commendation on the happy thought 
change the size of Crvi. ENGINEERING, announced so unobtrusively 
in the January issue! 

This change in size will be a convenience to many readers who, 
like myself, clip articles of special interest for future reference 
The variation in the size of technical journals makes filing rather 
awkward, and any step toward standardization in this respect § 
welcome. I am hopeful that one of these days most technical 
journals will be printed on letter-size paper, which will permit filing 
and binding in standard office equipment. 

TRANSACTIONS and PROCEEDINGS are admirably suited for that 
purpose, and other society publications have followed your lead as 
to the size of paper. 

With the vast range of topics covered in such periodicals, I find 
it best to file papers of interest and to bind each subject in book 
form when warranted, thus building up a library by topics instead 
of by the calendar. I recommend this method of filing as Savi" 
space and time for those whose engineering work is within definite 
limits. 


ALFRED Branpy, M. Am. Soc. CE 


New York, N.Y. 
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major event of general interest to the entire Society is 
Meeting in Chattanooga, Tenn., scheduled for April 19 
Members attend the four yearly meetings of the Society 
easons—social, technical, and recreational. And the 
Chattanooga will appeal on all three counts 
oga’s historic interest centers around the Civil War 
mtains more than 2,000 monuments, and others are 
ver nearby Lookout Mountain and Missionary Ridge. 
n city is one of the South’s important manufacturing 
| its central location in the Tennessee Valley makes it a 
ng point for trips to the many dams and hydroelectric 
in the area 
ng Meeting will be preceded by the usual meetings of the 
irection, by a Student Conference, and by a conference 
tatives from Local Sections in this Meeting Region 
ig itself will open officially on Wednesday morning 
vith a general session devoted to three different topics, 
to a symposium on a single topic as is usually the case 
rning there will be a paper on “Aluminum and Its 
ns to Engineering Structures,’’ and another on ‘‘Flood 
the Mississippi River.’’ The afternoon session will 
subject most appropriate to the time and place 
ion Program and Activities of the Tennessee Valley 
rhis session will close early in order to leave time for 
» to Lookout Mountain (where was fought ‘‘The Battle 
Clouds’’) and to other points of interest in the vicinity 
ilf days will be devoted to the technical program—Thurs- 
ng and afternoon, and Friday morning. Six of the 
hnical Divisions will present programs, as follows: 


1. MECHANICS AND FOUNDATIONS DIVISION 


J 


Thursday Morning 
1 Exploration and Geologic Studies—Chickamauga Dam 
lreatment—Chickamauga Dam 
Thursday Afternoon 
ision Committee on Soil Sampling and Testing 


lreatment—Guntersville Dam 


SURVEYING AND MAPPING DIVISION 


Thursday Morning 


sjoundary Surveying 
Topographic Maps in Regional and Local Planning 


S SEEN FROM Pornt ParK, ON LooKOUT MOUNTAIN 


{ 


lark the Position of a Confederate Battery During 
the “Battle Above the Clouds” 


Southern City Preparing for Society Gathering on April 19 


definite drawing power 


co 
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Thursday Afternoon 
Atlanta City Survey 
Organization of TVA Surveying and Mapping Activities 
Stereoscopic Plotting Instruments in Topographic Mapping 
Exhibit of Precise Surveying and Mapping Instruments, 
Illustrations of Results Obtained and Methods Applied 


with 


POWER DIVISION—SYMPOSIUM ARRANGED BY 
COMMITTEE ON MASONRY DAMS 


JOIN! 


Thursday Morning 
Masonry Dams—Basic Design Assumptions 
Design of Gravity Dams 
Design of Arch Dams 
Design of Special Dams 
Thursday Afternoon 
Geology of Dam Sites 
Determination of Elastic Properties of Foundation Rock 
Methods of Improving Foundation Rock 


HIGHWAY DIVISION 
Friday Morning 
Soil Stabilization in South Carolina 
Construction of Highway Embankments Across TVA Reservoirs 
Low-Cost Highway Construction in Alabama 


CONSTRUCTION DIVISION 
Friday Morning 
Time Studies and Cost Accounting on Large Construction Opera 
tions 
Principles of Plant Layout for Large Dams 
Principles of Plant Layout for Buildings 


On Friday morning, also, the newly organized Hydraulics Divi- 
sion will make its first appearance on a Society meeting program 
Plans for its session are still in preparation and will be announced 
in the April issue 


PLANS FOR SOCIAL FUNCTIONS 


While the technical features probably exert the strongest appeal 
in bringing members to a meeting, the social features also have a 
On Wednesday evening there will be a 





CONCRETING IN PROGRESS AT CHICKAMAUGA DAM 


This TVA Project Will Be Visited by Those Attending the 1939 


Spring Meeting 


1S9g 
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for members, ladi ind guests, followed by an ilustrated 
dare on the National Parks of the United States, with special 
the Great Smoky Mountain National Park. On 
Thursday evening, membet ladies, and guests will go to one of 
1earby country clubs for dinner and an evening of dancing and 

Lin 
Besides taking part in these two evening functions, the ladies will 
ry planned for them alon Following assembly 
ind wel y the La Committee on Wednesday morning, 
visiting lad will gather for a luncheon In the afternoon 
v will go with t members on the motor trip to Lookout Moun 
unm prev \ ntioned On Thursday afternoon, while the 
ul ngaged in technical meetings, the ladies will go on a 
f Chattanooga and vicinity, following which there 

Vu i 
EXCURSIONS ARRANGED FOR FRIDAY AND SATURDAY 
As 1 hnical program comes to an end at noon on Friday, an 
ion has been arranged for the afternoon of that day In this 
id is well as members will participate Che destination will be 
e Chickar ga Dam, where the vast construction program now 
nder way w ff in interesting and varied opportunity for 


On Saturday, there will be a choice of three inspectior 
follows 


l Tennessee Electric Power Company Dams and th: 
Dam of the TVA 

2 Dams of the Aluminum Company of America 
Calderwood, and Santeetlah 

8. Guntersville Dam of the TVA 

For those who desire, arrangements will be made for a 

Great Smoky Mountain National Park 
rhe Local Committee on Arrangements, which has had q Ja; 


part in arranging the program, is headed by Lee G. Warr 
dent of the Chattanooga Section of the Society, as chair: 
Perrey is vice-chairman; and C. B. Coe, secretary of the & 
is the executive secretary-treasurer of the committee. Spac, 
not permit giving the complete personnel of the local cor 
this preliminary announcement 
listed in full in the detailed program of the Spring Meeting 
published in the April issue of Crvit ENGINEERING. Headay 
will be at the Hotel Patten The committee is to be eo 
mented not only on the excellence of the program but also 
efforts to obtain the wide interest of members in attendin 
meeting 





Meeting of Outgoing Board of Direc- 
tion—Secretary’'s Abstract 


J Al 6 and 17 39, the outgoing Board of Direction 
it Se vy Headquarters, with President Henry E. Riggs in 
sit ind present George T. Seabury, Secretary; Past-Presi 
| ind Mead: Vice-Presidents Bellinger, Gowdy, Noves, 
d Pirt L) rs Agg, Anderson, Ayr Bres, Davis, Dean, 
DeBerard Fis Harrington, Hidinger, Hill, Legaré M vers, 
P dl Procto Root, Shea, Stanton liffany ind Treasuret 
Vy y 

rd P 
deat! ff Past-President Hill and Director Arneson 
would have been two vacancies on the Board but for th 
vision in t Constitution that the Board shall always include 


the two latest living Past-Presidents. Upon the death of 
President Hill, therefore, Past-President Tuttle automati 
came a Member of the Board in his place Immediately aft 
roll call, and a moment of silence in respect to the memory 
deceased officers and of two Honorary Members, Robert Rid 
and W. L. Darling, the Board proceeded to fill the vacancy 
by the death of Director Arneson, Representative of D 
Edward S. Bres who by election of the Society was to tak 
the expiration of Director Arneson’s term, was elect 
Board to fill the unexpired term 


There was, therefore, one hundred per cent attendance 
Board members, an unusual condition, especially during the y 
when sickness is apt to interfere in one or two cases and s1 
record Full attendance at the winter meeting is especially 
able because it is ordinarily the most important and most int 


of the year Pending matters are frequently completed, an 
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Starting at the near corner of the table and proceeding clockwise: James K. Finch, Director, District 1; Raymond A. Hill, Directo 
frict ll Carlton S Pros lor, Direc lor, Di rtrict 1; G E. Wyers, Director, District 4; L. L. Hidinger, Director, District 14; R. Cc. Gowdy 


President, Zone IT; Thomas E. Stanton, Jr., Director, District 13; 7 
10; Malcolm Pirnie, Vice-President, Zone 1; L. E. Ayres, Director, 
Director, District 1; FE. N. Noyes; 
Root, Director, District 9; Arthur W. Harrington, Director, District 3; 
District 8; Otis E. Hovey, Treasures 
dent: R.K. Tiflany, Director, District 12: R. P. Davis, Director. Distr 
President 1 Arthur S. Tuttle. Past-President 


homas R. Agg, Director, District 16; T. Keith Legaré, Directo 
District 7; Arthur W. Dean, Director, District 2; Willian ] 
Vice-President, Zone IV; E. 8. Bres, Director, District 15; Enoch R. Needles, Director, Dus 
James A. Anderson, Director, District 5; W.W. DeBerard l 
Carolina Crook, Secretary to Mr. Seabury; George T. Seabury, Secretary; Henry E. Ri 
(6: L. F. Bellinger, Vice-President, Zone Il; Daniel H 


wa 


However, this personne] wi) 


iart 
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aned as far as possible for the beginning of a new year, 
ivent of a new Board of Direction to administer Society 
By invitation, members of the Incoming Board also were 
unce as auditors, thus gaining some insight into pressing 
utters, in advance of their undertaking officially to be 
le for Society management. 




























n of Past-President Hill and Director Arneson 


\ittee, appointed to prepare suitable resolutions regarding 
f Past-President Louis C. Hill, submitted a resolution 
unanimously adopted, in the form as given elsewhere 
RN wily, a resolution re Edwin P. Arneson, former Director, 
ired and approved, as given on another page. 
Dp rt 
§ the Annual Report of the Board was presented. After 
und some revisions, the report was approved for pub- 
It will appear in the Society Year Book for 1939, to be 
Part 2 of the April PROCEEDINGS. 
tction Involving National Policies 
ecommendation of the Executive Committee, the Board 
d it advisable to provide safeguards in the approval or 
ition of any action by Society units affecting national poli- 
Accordingly it adopted resolutions covering this matter, as 
in full on an adjacent page. 
»ment of Committees 
stent with the new alignment of Society Division and Com 
work, the following research committees having to do with 
were assigned to the Hydraulics Division: 
ymmittee on Flood Control 
Committee on Flood Protection Data 
nmittee on Hydraulic Research 
Committee on Meteorological Data 
Committee on a National Water Policy 


r 


mmittee on Stresses in Railroad Track, since it did not 
iny of the Technical Divisions, was assigned to report di- 
to the Committee on Technical Procedure. 
ment to By-Laws—Technical Department 
\rticle [V, Section 10 of the By-Laws, dealing with the set-up of 
ical Divisions and the Committee on Technical Procedure, 
vas revised in certain details These changes require the execu- 
committee of each Division to select its own chairman and 
ice-chairman; decrease the Board’s representation in the Com- 
ittee on Technical Procedure; and provide an executive com- 
nittee and chairman therefor, with appropriate duties. 


lricts and Zones 


Following the recommendations of its Committee on Districts 
ind Zones, the Board adopted several new boundaries to apply in 
39, primarily in consequence of the establishment, last year, of 
new Local Section boundaries, and on the ground of greater mu- 
tuality of interest and of increased facility of communication. 
\ separate item and map elsewhere in this issue cover the details. 


! Section Meetings 


In order to clarify the requirement that the Local Sections must 
hold five meetings during the year, the Board reaffirmed its pre- 
vious ruling defining such meetings, as follows: ‘“‘Meetings of sub- 
sections and each session, morning, afternoon, and evening, of 
ill-day meetings of a Section will be considered as technical meet- 
ings, when the subjects presented comply with the (previous) de- 
fini of a technical meeting 





Report of the Committee on Salaries was received. Extended 
lisclosed the Board’s great interest in this problem 
ilgation of a salary schedule for employed engineers, as a 


for, )} many years’ study, was felt to mark distinct progress. 
ly ped that its use in the future will equal that which has 
Distru rded to similar Society studies relating to fees for con- 
] . Work 


The Board authorized the publication of the Com- 
Grading Plan and Compensation Schedule,” covering 
professional grades for civil engineers, and is desirous 
onstructive comment. (This report was printed in 
1939 Civ, ENGINEERING, page 111 et seq.) 
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American Engineering Council 


A report was received from the Board committee appointed to 
study American Engineering Council. At the previous request of 
the Board other national societies similarly interested had also 
appointed representatives. The study thus developed into a 
joint committee effort, with twenty members. An extensive 
questionnaire sent out by the Committee elicited replies from overt 
fifty representative engineers in various groups. The Commit- 
tee’s report dealt with the need, functions, and preferable opera 
tion of Council; and with the desirable relation of the constituent 
national societies as members of Council. Without making any 
commitment as regards the suggested financial support, the Board 
adopted the recommendations involving the approved functions of 
Council. 

The Board continued its membership in Council, providing re- 
duced financial support for 1939. 


International Meeting, September 1939 


The Special Committee on Arrangements reported on the So 
ciety Fall Meeting, set for the early part of September in New 
York City, in connection with the New York World’s Fair. This 
meeting will have an international character, invitation having 
been given and accepted whereby the Society will be host to the 
Institution of Civil Engineers (of Great Britain) and the Engineering 
Institute of Canada. A tentative program was presented, showing 
a comprehensive arrangement of technical meetings, social events, 
inspections, and sight-seeing to occupy most of the week beginning 
September 4, 1939. It is planned that all the technical as well as 
some of the social features of the meeting will center at Columbia 
University. Ina similar manner the supplementary phases of this 
international gathering will revolve about the New York World’s 
Fair. 

In view of the courtesies extended by the University, in gener- 
ously providing facilities for the meeting, official thanks were or- 
dered to be conveyed to Nicholas Murray Butler, President of 
Columbia University. 

Extension of Time for Transfer 


On account of the lack of opportunities during recent years 
some Juniors reach the age limit of 33 before they have acquired 
quite the necessary experience to qualify them for transfer to the 
corporate grade. Rather than to drop these men from member- 
ship because of the age limit, the Board decided that, effective 
during 1939, applications for transfer received from Juniors after 
their 32nd and before their 33rd birthdays should be held pending 
when necessary until their 34th birthday, thus giving them one 
extra year in which to overcome their handicap. 

Student Chapters 

Report was received from the Committee on Student Chapters, 
giving interesting details as to their activities and their problems 
Excerpts from this report will be found elsewhere in this issue. 
Budget 

Recommendations were received from the Executive Committee 
covering the Society budget for 1939. After extensive discussion, 
the various items were adjusted to bring the expenditures within 
the Society income. As thus balanced, the budget was approved 
for transmission to the Incoming Board. 

Miscellaneous 

Reports of various committees and officers were received and 
other routine matters were presented to the Board, each with ap- 
propriate action. 

Adjournment 

After remarks by those members of the Board whose terms 

were terminating, the Board adjourned. 





- " al : > 2 a "pp 2 i 
Appointments of Society Representatives 
James K. Fincu, M. Am. Soc. C.E., has been appointed to serve as 
one of the Society’s representatives on the Alfred Noble Prize 
Committee to fill the unexpired term of the late Ropert R1ipc- 

way, Past-President and Hon. M. Am. Soc. C.E. 

GrEorGE L. Lucas, M. Am. Soc. C.E., has been appointed the 
Society’s representative on the Committee of the U. S. Depart- 
ment of Commerce on Paving Brick to fill the vacancy caused by 
the death of BERNARD L. Crozrer, M. Am. Soc. C.E. 
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Comprehensive Report on Earth- 
quakes A railable 
PUBLICATION of the paper on “Earthquakes and Structures” in the 
December 1938 issue of PROCEEDINGS has aroused new interest in 
the comprehensive report on earthquakes which was prepared by 
a special committee of the Society between 1923 and 1928 and which 
is now available for reference at the Engineering Societies Li- 
brary, 29 West 39th Street, New York, N.Y The following state- 
ment of its contents, taken mainly from the introduction, is pre- 


sented for the benefit of those who may wish to consult it 
a summation of knowl 


The report was designed to constitute 
t chapters, totaling 


edge regarding earthquakes It consists of 





STREET IN YOKOHAMA, FOLLOWING THE EARTHQUAKE OF 
SEPTEMBER 1, 1923 

One of the 364 Photographs Included in the Report of the Special 

Committee on Effects of Earthquakes on Engineering Structures 


487 typewritten pages, and 7 appendices, totaling 346 typewritten 
pages, together with 364 photographs and a large number of draw- 
ings. Chapter I contains definitions, a historical review of impor- 
tant earthquakes, discussions of the cause, frequency, and dis- 
tribution of quakes, and detailed descriptions of the various types 
of earth movements in an earthquake. Chapter II describes the 
Japanese earthquake of September 1, 1923; Chapter III gives 244 
pages to ‘‘ Damage to Engineering Structures by Earthquakes”’; and 
Chapter IV (which with its appendices comprises well over half the 
report) treats of ‘‘The Design of Structures to Resist Earthquakes.” 
The titles and authors of the appendices are: 

“Earthquake Stresses and Dynamical Theory,’ 
Miller Hoskins, professor emeritus of applied mathematics, Stan- 
ford University, California. An abridgment of this part of the 
report was incorporated in the paper by Professor Hoskins and 
John D. Galloway, M. Am. Soc. C.E., published in the Decem- 
ber 1938 PROCEEDINGS, 

“Stresses in a Vertical Elastic Road when Subjected to a Har- 
monic Motion of One End,”’ by Profs. Joseph Le Conte and John 
E. Younger, of the University of California, Berkeley, Calif. 

‘‘Natural Periods of Vibration of a Single-Span Four-Story Bent 
with Rigid Floors,’ by R. R. Martel, M. Am. Soc. C.E 

“Dynamic Behavior of a One-Story Bent Subject to Simple 
Harmonic Motion,”’ by R. R. Martel, M. Am. Soc. C.E 

“The Earthquake Resistance of Towers and Chimneys,” being 
a portion of Die Erdbebensicherheitt von Bauwerken, by Dr. Eng. 
Rudolph Briske, of Berlin, Germany 

“Construction of Earthquake-Proof Frame Buildings,’’ by Dr. T. 
Naito, professor of architecture, Waseda University, Tokyo, Japan. 

“A Review of the Treatise of Dr. Naito,” by W. M. Wilson, 
M. Am. Soc. C.E 

Ihe report is made up partly of material supplied by the com- 
mittee and partly of extracts from other papers and reports. In 
addition, use was made of a large amount of data supplied by 
engineers throughout the United States and Japan, in response 
to requests. Four members of the committee were Japanese, and 
under their supervision elaborate reports containing photographs 
and plans were brought together and forwarded to the American 
members, together with much material from the Civil Engineering 
Society of Japan and the Imperial Earthquake Investigation Coun- 


by Leander 
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cil. Papers originally in Japanese were translated with (he - 
sistance of the late James Francis Abbott and of Fra cis yy 
Hayashi, electrical engineer, of San Francisco. 

Personnel of the committee included J. D. Galloway «.. ¢hy;, 
man, and Henry D. Dewell, Frederick H. Fowler, Joh Millis 
C. H. Snyder, and C. B. Wing. The Japanese subcomm): :ce was 
under the chairmanship of Dr. Isami Hiroi, until his retireme,, 
and was later headed by Hyotaro Inagaki. Its other membe. 
were Masayoshi Kabashima, Dr. Mikishi Obe, and Tashiro 9 
raishi. 





Board of Direction Commemorates 
Late Director E. P. Arneson 


WueEn Edwin P. Arneson died on December 7, 1938, his thy, 
year term as Director from District 15 was almost complete 
During his service, he had won the regard of the Board for } 
ability and his warm human attributes. The Board therefor 
authorized a resolution in his memory, which was unanimoys) 
adopted at its January 16 meeting, as follows: 

Wuereas the Board of Direction of the American Society 
Civil Engineers has been shocked to learn of the death, on Dece: 
ber 7, 1938, of its fellow Director, Edwin P. Arneson; and 

WHEREAS Mr. Arneson’s death while still in the prime of life ha 
removed one who had ahead of him many years of usefulness to ; 
Society and to the profession at large; and 

WueEREAsS the Board has found him to be a most active a 
valued co-worker in all its affairs, with the interests of 
Society always at heart; and 

WHEREAS his character and friendliness have earned for him 
esteem and affection of his fellow members of the Board, 

Now, therefore, be it resolved by this Board, assembled in meeti: 
at New York City this day, January 16, 1939, that it records 
warm regard for its late associate, and its deep sorrow for his |os 
that it extends its sympathy to his family, and directs that ¢! 
resolution be spread on the minutes of the Board, and that a, 
be forwarded to Mr. Arneson’s family. 





Sanitary Engineering Division Adopts 
Resolution on Eligibility of Engineers 
to Serve as Health Officers 


THE FOLLOWING resolution, commenting on a committee repor 
to the U. S. Conference of Mayors which recommended that onl) 
physicians be eligible to serve as health officers in American citi 
was unanimously adopted by the Sanitary Engineering Divisio: 
on January 19, 1939: 


WHEREAS, it has come to the attention of the Executive Con 
mittee of the Sanitary Engineering Division of the America 
Society of Civil Engineers that a report of the National Healt 
Officers Qualifying Board to the Conference of Mayors has re 
mended ‘‘that only physicians be eligible to serve as Health Off 
in American cities,” and 

WHEREAS, there are a substantial number of public health off 
with established records of proficient service who have been 
cally trained as sanitary engineers, and 

Wuereas, the ‘American Public Health Association, a leading 
organization of medical health officers, has within its membershy 
many leaders who were trained as engineers, and has from tin 
time seen fit to recognize such sanitary engineers by their elect 
to the presidency of this important national association of hea! 
officers, and 

Wuereas, the recommendation to the Conference of Mayor 
above referred to—namely, limiting the field of health offic 
physicians—is inconsistent with proven public health pra 
and is illogical, 

Therefore be it resolved that the Sanitary Engineering Divisio! 
the American Society of Civil Engineers goes on record as pol 
out the fallacy of such recommendations, and that a copy © ! 
resolution be sent to the Conference of Mayors. 


ear 
4 


The resolution was duly transmitted to the executiv: secre 
of the Conference of Mayors, through the Secretary of the socie) 
on January 23. 
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+ Changes in Boundaries of Districts and Zones 
ae present Local Section boundaries were adopted in Society, to be mailed all members on April 15, 1939. For the use of 
Mini 8, it was realized that there were inconsistencies be- members in the meantime, the map showing the revised Districts 
— boundaries and those of the Districts and Zones. It is reproduced herewith. 
adhe a that these inconsistencies should be studied during the The principal requirements, as stated in the Constitution, are 
a r the purpose of reconciling them. that each District shall be as nearly as practicable in one area; 
— laries of the Districts and Zones, as adopted in January _ that there shall be an equality of representation in each District: 
_— " » located that in a number of instances they cut across and that Districts shall be formed with due regard to mutuality of 
Local Section areas, with the result that members re- interest and facility of travel between points within the District. 
; part of a Local Section were represented by one After many studies, it has been found that there are inherent con- 
ites | those residing in another part of the same Section _ flicts between the requirements of equality of representation, and 
: nted by another Director. Similarly, in several areas mutuality of interest and facility of travel. The plan has given 
sates iries also cut Local Sections in two so that members of | consideration to reconciling, as far as practicable, these require- 
s th « Section were represented by two different Vice-Presidents. ments. 
nplet rrect this situation, the Board of Direction of the Society, Except for District 1, which is represented on the Board of 
| foe inuary 16, 1939, approved certain changes in the boundaries Direction by four Directors, each District is represented by one 
reref ts and Zones. The new boundaries will be described Director. There is one Vice-President for each Zone. This repre- 
‘imo i | also indicated on a map, in the new Year Book of the sentation is the same as in the past. 
ciety be | e | 
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| Offi DIstRIcT AND ZONE BOUNDARIES ADOPTED BY THE BOARD OF DIRECTION ON JANUARY 16, 1939 
h off — - —— 
en Th ree Local Sections Have subject was “Construction Problems of a High-Head Hydroelectric 
° ° Plant. Both talks were illustrated by motion pictures. At noon 
lea Joint Meetings there was a luncheon, at which the Honorable J. Fulmer Bright, 
nbet os mayor of Richmond, welcomed the group to the city. He was 
il Sections—Virginia, Mohawk-Hudson, and Ken- followed by Miles L. Colean, assistant administrator of the Federal 
elec the new year with joint meetings that proved Housing Administration, who discussed the prospects for residen- 
of | ful tial construction. 
these—the annual joint meeting of the Virginia The Virginia Section then held its business meeting, during 
May Society and local chapters of the American Society which new officers were elected for the coming year. These are 





Engineers, the American Institute of Electrical C. W. Johns, president; E. W. Saunders, first vice-president; 
\merican Institute of Architects, the Engineers G. M. Bowers, second vice-president; and E. S. Thomas, third 
Hampton Roads, and the Central Virginia Engineers vice-president. P. A. Rice continues as _ secretary-treasurer 


vi on January 20 and 21. This two-day session, Later in the afternoon there were talks by Dr. John C. Parker, 
pol wa it the John Marshall Hotel in Richmond, attracted _ president of the American Institute of Electrical Engineers, and 
reg m of 350 engineers from all parts of the state. H. H. Snelling, vice-president of the American Society of Mechani- 

program, presented on Friday morning, consisted cal Engineers. A social hour preceded the dinner, which was 

ecreta A. Hobson, Jr., director of public utilities for the | addressed by His Excellency, James H. Price, governor of Virginia. 
Soc and L. E, Caldwell, educational director of the Col. Henry Welles Durham, who is on the staff of the New York 


Corporation. The latter discussed the design, World’s Fair, then discussed the construction of that project, 
| operation of Diesel engines, while Mr. Hobson's and dancing was enjoyed later. Wilson T. Howe, retiring presi- 
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dent of the Virginia Section, was in charge of arrangements for the 
evening 

On Saturday morning the group visited the plant of the Rich- 
mond Engineering Company, where talks on welding methods 
were given and a motion picture on stainless steel was shown 
Following a trip through the plant, where all stages in the fabrica- 
tion of tanks were observed, a buffet luncheon was served to the 
members 

SEVERAL GROUPS PARTICIPATE IN MEETING OF 
MouAWK-HUvuDSON SECTION 


The Mohawk-Hudson Section held its joint session at Union 
College, Schenectady, N.Y., on January 26. On this occasion 
the participating groups were local chapters of the American 
Institute of Electrical Engineers, the American Society of Mechani- 
cal Engineers, the New York State Society of Professional Engi- 
neers, and the American Welding Society. A dinner preceded the 
meeting, which was attended by about 160. 

Assuming the office of president of the Section for the coming 
year, Edward W. Wendell outlined his plans for the Section. In 
his talk Mr. Wendell emphasized the necessity of better contacts 
with the public and urged that more consideration be given the 
social and economic aspects of the profession. 

The main speaker of the evening was Roy G. Finch, consulting 
engineer of Albany, who discussed the subject, ““The Nicaragua 
Canal Versus the Panama Canal,’”’ illustrating his lecture with 
lantern slides. From 1929 to 1932 Mr. Finch served as a member 
of the Inter-Oceanic Canal Board to investigate and report on the 
proposed Nicaragua Canal project, and his remarks were received 
with great interest. In concluding his talk, he summarized the 
findings of the Canal Board, which advised that the building of 
such a canal would be entirely feasible from both an engineering 
and construction standpoint and that economy in shipping and 
benefits to trade would result. 


KENTUCKY Section Has FINE TECHNICAL SESSIONS 


Two interesting technical programs were scheduled for a joint 
session of the Kentucky Section and the Kentucky Society of 
Professional Engineers, which was held in Louisville on January 27. 
The meeting began with a luncheon, which was attended by 59. 
A. H. Hinkle, president of the Section, was master of ceremonies. 
Following luncheon, the Honorable Joseph D. Scholtz, mayor of 
Louisville, addressed the afternoon session on the subject of home 
rule. The other speakers on that program were Jack Mage, of 
the U.S. Bureau of Public Roads (‘‘State-Wide Highway Planning 
Survey’’); Fred J. Hartstern, production manager for the Louis- 
ville Municipal Housing Commission (‘‘Low Cost Housing”’); 
Emmett Kirwan, traffic engineer for the city of Louisville (‘‘Munici- 
pal Traffic Planning’’); and A. A. Anderson, of the Portland 
Cement Association (‘Building Safe Highways’’). 

Following a dinner, there was an evening meeting with 89 in 
attendance. The program included addresses on a variety of 
subjects: ‘Development of Electrical Engineering During the 
Past Decade” (C. W. Frick, chief engineer of the General Electric 
Company); ‘Flood Control in the Ohio River Valley” (Captain 
Mitchell, of the Corps of Engineers, U. S. Army); and ‘‘Engineer- 
ing Education and Research” (F. L. Wilkinson, Jr., dean of engi- 
neering, Speed Scientific School). 





Tribute to Past-President Hill 


IN RECOGNITION of the accomplishments of the late Louis C. 
Hill, Past-President of the Society, and of his services to the Board 
of Direction and to the Society over a long period of years, the 
Board authorized the preparation of a resolution expressive of its 
high regard. This resolution, as unanimously adopted by the 
Board, was in the following form: 

Wuereas the Board of Direction of the American Society of 
Civil Engineers has been grieved to learn of the death, on Novem- 
ber 5, 1938, of its former President, Louis C. Hill; and 

WHEREAS Mr. Hill had served his fellow citizens through a long 
and useful life, in his chosen profession; and 

WHEREAS he was justly admired for his sterling character, his 
public service, and his distinguished professional activities; and 

Wuereas his counsel and guidance will be greatly missed among 
his fellow engineers, especially by the younger members of the pro- 
fession with whom he came in contact, by his fellow members on the 
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Board, and in all affairs designed to promote the welfare of the 
Society ; 

Now, therefore, be it resolved by this Board, assembled at jts a 
nual Meeting at New York City, January 16, 1939, that ix records 
its intense esteem for Mr. Hill, as a man and as a great eNgineer 
and its profound sense of loss in his passing; that it extends , : 
heartfelt sympathy to his family, and directs that this resolution be 
made a part of its official minutes, and that a copy hereof be * 
warded to Mr. Hill's family. 





Progress of Student Chapters 
During 1938 


REVIEWING the year’s work of the Society’s Student Chapters , 
full report of the Committee on Student Chapters was submitie 
to the Board at its January meeting. Among the various matter 
presented, the Committee recommended 12 of the Student Chap. 
ters in various parts of the country to receive special commends 
tion, as noted in detail in the February issue. Other interesting 
features of the Committee’s report are presented here. 

At most of the universities and colleges in this country 4) 
student activities are under faculty and student scrutiny, Many 
student organizations are being called upon to justify their ¢. 
istence. Fortunately, the Student Chapters have no difficulty jp 
so doing. Their activities supplement the academic program of 
the student and serve to develop his professional consciousnes 
The Chapter provides a forum for training the student in th 
preparation and presentation of papers, but unfortunately jt 
often difficult to secure student participation in Chapter meetings, 
The average for last year was about one student paper every othe 
meeting. Many Chapters had no student papers. It is hoped 
that student participation can be increased. Invited speakers 
from outside presented one lecture or paper every third meeting 
The remaining programs were filled by various forms of entertain. 
ment, inspection trips, faculty lectures, Society lectures with 
slides, addresses by officers of the Society, and so forth. 

It is significant that the 110 Student Chapters reporting have a 
membership of 5,059, which represents 67 per cent of those eligible 
and that 61 per cent of the membership attended the Chapter 
meetings. The average attendance for more than 1,300 meetings 
was 39. 

During the past three years an average of 28 per cent of the 
graduating members of Student Chapters applied for Junior mem 
bership soon after graduation. In 25 Chapters the percentage was 
45 or more. The Committee is strongly of the opinion that re- 
cruiting is not a proper function of the Student Chapters, but it « 
nevertheless a fact that an increasing number of the members of 
Student Chapters are applying for Junior membership upo 
graduation. It is not necessary to “‘sell’’ the Society to the student 
members—they take pride in it. 

More than 50 joint meetings of Chapters and Local Sections were 
held during the year. The Committee believes that there is 4 
definite obligation on the part of Local Sections to take an interest 
in and assist the Student Chapters in their respective areas. [ts 
encouraging to note that this is being done to a greater extent eac! 
year. It is hoped that more joint meetings can be held. One way 
to strengthen the tie is to have the Local Sections send a group 
members regularly to Chapter meetings. Another is for the Se 
tion to hold one of its meetings on the Chapter campus, perhaps 
asking the students to put on part of the Section program 

Authority has been given to Student Chapters, upon request, "° 
designate Junior Contact Members as assistants to the regwar of 
senior Contact Members where desired by the Chapter. The 
purpose of the request is to bring into contact with students 0% 
of the younger practicing members who is, so to speak, right on 
firing line at the present time. 

At Chapter meetings, students presented 48 per cent © the 
papers, faculty 12 per cent, and invited speakers 30 per cent. + 
per cent of the sessions featured the Society’s lantern lectures . 
to membership, the average Chapter is composed of 5 per °° 
freshmen, 17 per cent sophomores, 32 per cent juniors, and 3: pet 
cent seniors, while 3 per cent are graduate students and another 3 
per cent are undergraduates enrolled in evening sessions. 

The Committee signing the report consisted of J. A. Andersoa 
Contact Member for the Board, E. M. Hastings, A. H. Holt, ji 
Porter, and R. B. Wiley, chairman. 
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Meeting of Incoming Board of Direc- 
tion—Secretary’s Abstract 


rye board of Direction met at the Headquarters of the Society 

Tanuary 19, 1939, with President D. H. Sawyer in the chair; 
od pt ut George T. Seabury, Secretary; Past-Presidents Mead 
od Riggs; Vice-Presidents Pirnie, Ferebee, and Reppert; and 
Agg, Anderson, Ayres, Bres, Brooks, Davis, Dean, De- 
-ard, Harrington, Hudson, Leeds, Legaré, Lewis, Needles, Root, 
Shea, Stanton, Tiffany, and Treasurer Hovey. 


Sawin 

The balanced budget for 1939, as approved and recommended 
by the Outgoing Board, was discussed and adopted with three 
minor ¢ hanges. 


( mrmiiice Appointed 
1 recommendation of the President, the following committee 
sppointments were approved by the Board: 

execuTIve ComMiTTEE: D. H. Sawyer, Chairman; Malcolm 
Pirnie, Vice-Chairman; Henry E. Riggs, Daniel W. Mead, and 
+ N Noves. 

ComMITTEE ON HONORARY MEMBERSHIP: D. H. Sawyer, 

hoirman: Daniel W. Mead, Henry E. Riggs, Malcolm Pirnie, 

N. Noves, C. M. Reppert, and J. L. Ferebee. 


CoMMITTEE ON DistRIcTs AND ZONEs: R. P. Davis, Chairman; 
Rk. Agg, James A. Anderson, H. W. Hudson, and C. T. Leeds. 


CoMMITTEE ON PROFESSIONAL Conpuct: A. W. Dean, Chair- 
man: R. P. Davis, W. W. DeBerard, Arthur W. Harrington, 
Thomas E. Stanton, Jr., and R. K. Tiffany. 


CoMMITTEE ON PUBLICATIONS: E. R. Needles, Chairman; T.R. 
Age, L. E. Ayres, A. W. Dean, and H. M. Lewis. 


CoMMITTEE ON MEMBERSHIP QUALIFICATIONS: William J. Shea, 
irman; R. B. Brooks, E. S. Bres, Arthur W. Harrington, J. E. 
Root, and Thomas E. Stanton, Jr. 


CoMMITTEE ON ANNUAL MEETING: Malcolm Pirnie, Chairman; 
H. M. Lewis, H. W. Hudson, E. R. Needles, and W. J. Shea. 


CoMMITTEE ON SOUTHERN MEETING (SpriING): C. M. Reppert, 
wirman; James A. Anderson, R. P. Davis, S. W. Sawin, and 
l. Keith Legaré. 


CoMMITTEE ON ANNUAL CONVENTION (SUMMER): E. N. Noyes, 
S. Bres, C. T. Leeds, Thomas E, Stanton, Jr., 
and R. K. Tiffany. 

CoMMITTEE ON NORTHERN MBksTING (FALL): Malcolm Pirnie. 
harman; A. W. Harrington, A. W. Dean, H. W. Hudson, W. J. 
Shea, E. R. Needles, and H. M. Lewis. 


harman; E 


COMMITTEE ON TECHNICAL PROCEDURE: 
Malcolm Pirnie, Board Member 
J. L. Ferebee, Board Member 
Harland Bartholomew, Chairman, City Planning Division 
Daniel T. Webster, Chairman, Construction Division 
F. H. McDonald, Chairman, Engineering Economics Division 
L. G. Holleran, Chairman, Highway Division 
F.C. Scobey, Chairman, Hydraulics Division 
Augustus Griffin, Chairman, Irrigation Division 
W. P. Creager, Chairman, Power Division 
H. W. Streeter, Chairman, Sanitary Engineering Division 
Carlton S. Proctor, Chairman, Soil Mechanics and Founda- 
tions Division 
W M. Wilson, Chairman, Structural Division 
Willian Bowie, Chairman, Surveying and Mapping Division 
W G. Atwood, Chairman, Waterways Division 
E.R. Needles, Chairman, Committee on Publications 
vecorge T. Seabury, Secretary 


ON PROFESSIONAL Osyectives: E. R. Needles, 
deric W. Bass, Ivan C. Crawford, Henry L. Fruend, 
\. M. Rawn, and W. W. DeBerard. 


N Loca, Sections: James W. Follin, Chairman, 
Pap. january 1941; A. T. Dusenbury, term ending Janu- 
'y 1980; J. T. L. MeNew, term ending January 1942; W. M. 

ling January 1943; and Thomas E. Stanton, Jr., 
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COMMITTEE ON JuNIORS: N. T. Veatch, Jr., Chairman, term 
ending January 1940; S. B. Lilly, term ending January 1941; 
E. W. Bowden, term ending January 1942; A. C. Polk, term 
ending January 1943; and T. R. Agg, Contact Member. 

COMMITTEE ON StuDENT CHapTers: R. B. Wiley, Chairman, 
term ending January 1940; E. M. Hastings, term ending January 
1943; A. H. Holt, term ending January 1941; John H. Porter, 
term ending January 1942; and R. P. Davis, Contact Member. 

COMMITTEE ON ENGINEERING EpvucaTION: Samuel B. Morris, 
Chairman, term ending January 1941; Leslie F. Van Hagan, term 
ending January 1940; T. C. Adams, term ending January 1942; 
L. S. LeTellier, term ending January 1943; J. A. Anderson, term 
January 1943; and A. W. Dean, Contact Member. 

COMMITTEE ON FEES: Frank A. Marston, Chairman, term ending 
January 1940; Walter L. Huber, term ending January 1941; 
Ernest E. Howard, term ending January 1942; L. R. Howson, 
term ending January 1943; and H. M. Lewis, Contact Member. 

COMMITTEE ON PuBLIC INFORMATION: William H. Adams, 
Chairman, term ending January 1940; Harry L. Kinsel, term 
ending January 1941; E. O. Sweetser, term ending January 1942; 
W. D. Binger, term ending January 1943; and S. W. Sawin, Con- 
tact Member. 

COMMITTEE ON REGISTRATION OF ENGINEERS: J. H. Dorroh, 
Chairman, term ending January 1941; Ralph J. Reed, term ending 
January 1940; W. C. E. Becker, term ending January 1942; L. M. 
Martin, term ending January 1943; and T. Keith Legaré, Contact 
Member. 

COMMITTEE ON ALFRED NOBLE Prize: J. K. Finch, Chairman. 

COMMITTEE ON FREEMAN FuND: Thaddeus Merriman, Chair- 
man; Malcolm Pirnie, and Walter E. Spear. 


Committee Abolished 


The Committee on Accredited Schools was abolished, its func- 
tion having been largely obviated by the procedure of E.C.P.D. in 
accrediting civil engineering curricula and by the administrative 
function of the Committee on Student Chapters. 


Routine Matters 


Membership and other committee work were discussed. A num- 
ber of problems involving regulation or continued procedure were 
also presented, with appropriate action. 


Adjournment 


The Board adjourned to meet at Chattanooga, Tenn., on April 
17, 1939. 





Procedure for Society Action Re 
National Policies 


RECOGNIZING that any proposed action of the Society or its 
constituent units involving policies of national import should have 
the benefit of study by the Board of Direction, much thought was 
given at the January 16 meeting of the Board to the proper handling 
of these matters. As an outcome of its deliberations, the Board 
perfected its procedure, which was unanimously adopted as ex- 
pressed in the following resolution: 

WHEREAS national policies involving principles upon which civil 
engineers are eminently qualified to advise are occasionally pro- 
posed and should be acted upon only after adequate study and de- 
liberation; and 

WHEREAS it will be helpful that engineering facts concerning such 
proposals be made available as soon as may be possible; and 

WHEREAS approval by the Board of Direction is essential to any 
pronouncement affecting national policies: 

Now, therefore, be it resolved that when a Technical or Functional 
Division proposes to formulate pronouncements or to report upon 
any matter affecting any national policy: 

1. The report shall be submitted to the Board of Direction 
only through and with the approval of the Executive Committee 
of the Technical Procedure Committee. 

2. The Board of Direction shall designate one of its members to 
sponsor such report when and if it is presented to the Board. 

3. Only after receiving the approval and upon specific release 
by the Board of Direction shall such reports be given publicity 
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sary investigations. Provides further for loans to states 9, per. 
sons for construction of sewage treatment works. A board 
5 commissioned engineers of the Public Health Servi. shal] 
classify the navigable waters of the U-S. into sanitary dist:icts 














The Washington Embassy for Engineers, the National Representa- Referred to the Committee on Rivers and Harbors. 
tive of a Large Number of National, State, and Local Engineering It is interesting to note that the President's reason for vetojy = 
Societies Located in 40 States the measure was not objection to the establishment of th: Wate = 
Pollution Division but the fact that it had not been sen: to the , 
Bureau of the Budget for consideration. 
Although this legislation was given very complete consiceratio, ? 
As is customary in the opening of a new Congress, several hun- during the last Congress, there are so many new members of the 
dred bills have already been introduced. Many of them will prob- Rivers and Harbors Committee who are unfamiliar with the ary i 
ably not get beyond committees in the present session of the fed- _ ject that it is probable hearings will be held for their benefit ‘ 
eral legislature. However, among them the following group touch seal 
upon public problems in which American Engineering Council may RIVERS AND HARBORS LEGISLATION the 
be expected to be asked for factual information. The Committee on Rivers and Harbors of the House of Ree Wo 
DEVELOPMENT OF NATURAL RESOURCES sentatives is engaged in the preparation of a general rivers and ha; il 
ix ie bors bill. Projects included will be selected from those upon which wre ¢ 
S. 19—Mr. Hayden—To establish a National Resources Board. a report has been received from the U. S. Board of Engineers The Cece 
Board to be composed of seven members, four to be appointed committee has also had referred to it a considerable number of tical 
by the President with advice and consent of the Senate; compensa- pins which favor the advancement of as many single erolects ae 
tion, $10,000 per year; term, four years. Other three members to several of which will probably be included in the general bill. Aut] 
be employees of Departments of War, Agriculture, and Interior, ; ree 
respectively, designated by secretaries of the respective depart- GOVERNMENT REORGANIZATION “ae 
ments for such service 7 
Board authorized (a) to conduct investigations, examinations, The House of Representatives has taken important action in . 
and studies, to analyze, assemble, coordinate, and from time to forwarding reorganization of the federal agencies by adopting the : 
time review and revise basic information and materials appropri- Cochran Resolution (H. Res 60), which authorizes the Select Com a 
ate to planning for conservation and development of the natural tee of Government Organization to continue its work, grants the — 
resources of the United States, and on basis thereof initiate and pro- Committee the same power, authority, and jurisdiction as that con I 
pose, in advisory capacity only, plans and planning policies; ()) ferred upon it by the 75th Congress, and provides further, “that any a 
in furtherance of these ends, to consult with any federal, state, or _Dills or resolutions reported by the committee shall have a priv me 
local governmental agency, or with any public or private planning ged status and it shall be in order to consider any such bills or res: 
or research organization; (c) prepare reports and recommendations Solutions so reported without the ner veae of any point vest 
upon matters within its jurisdiction upon request of either the der as provided in Clause IV or Rule XXI. 
President or the Congress Speaker Bankhead has not indicated whether or not he will ; 
The President to transmit to Congress annually plans proposed V@™P the committee, other than to fill the vacancies which exist — 
by Board for conservation and development of natural resources, Should he continue those members who served on the committs 
navigation, fiood control, reclamation, with his recommendation as uring the 75th Congress, the following would be reappointed 
to their desirability or necessity Representatives John J. Cochran (Dem.) of Missouri, chairmas 
Authorizes formation of regional planning boards, subject to Lindsay W. Warren (Dem.) of North Carolina, J. R Robins . a 
supervision and control of Board, each to consist of seven members, Dem.) of Utah, Harry P. Beam (Dem.) of Illinois, John Taber 
three to be selected by Board, one each from Departments of War, (Rep.) of New York, and Charles L. Gifford (Rep.) of Massachu 
Interior, and Agriculture, and four to be residents of the area ‘€tts. : . , 
served by the regional board. Representative WwW arren plans to present to the committee within ARI 
Transfers to the Board herein established records, property obli- few days a bill he is drafting in which he has sought to meet th itvo 
gations and unexpended monies made available to National Re- Objections to legislation defeated in the preceding congresses CENTR 
sources Committee. NATIONAL DEFENSE mn 
Referred to Committee on Public Lands and Surveys CLEVI 
H.R. 2890—Mr. Bland—To create a Division of Water Pollution— 5S. 830—Mr. Walsh—To authorize the Secretary of the Navy | , - 
control in the United States Public Health Service, and for other proceed with the construction of certain public works, and for ap 
purposes other purposes. an 
Of several bills introduced in the current Congress to establish H. R. 2880—Mr. Vinson of Georgia—Identical to above in te te 
such a division, this is the most recent and is understood to be in and content. ; aaa 
the exact form of the legislation proposed in the last Congress The 75th Congress ‘‘authorized and directed the Secretary of th ee 
which was vetoed by the President. Navy to appoint a board consisting of not less than five officers ' _ GEOR 
The legislation, to be cited as the Water Pollution Act, establishes investigate and report upon the need, for purposes of national ¢ ——— 
a Division of Water Pollution fense, for the establishment an h] 
Control in the U. S. Public Serv-  easmmeeee ne additional submarine, destroyer Kansas 
ice, with a commissioned officer | mine, and naval air bases on \ Hotel, To 
from the Service as director. Forecast for March coasts of the United States, is Metro: 
The division is to prepare in co- ? . ” territories and possessions Te Societies | 
operation with the Chief of En- Proceedings above legislation was introduce OREGON 
gineers of the War Department to carry out in part the recom March 17 
and state agencies, a comprehen- PoLLUTION OF Boston HARBOR | mendations of that board wit Sacrane 
sive plan for prevention of pollu- By Arthur D. Weston, M. Am. Soc. C.E., and Gail was headed by Admiral A | Club every 
tion of navigable waters and P. Edwards saa pe Board recom Sr. Lov 
tributaries, Ca oo An engineering analysis and recommendations for solving in ts a on 00 on March 27 
pebution-contres act, a fF an acute sanitary emergency such as that facing all beach- mentee, ore eee wrease C SYRACT 
form laws, interstate compacts, | Denintadt amauta ends aaieiietin ‘ tegic importance, the ancreas 7 Monk 02 
congressional consent being given ee Se ee naval aviation facilities ay OR 
for compacts for abatement of Desicn or CircuLAR CONCRETE TANKS eral points in the mid-Paci oss Suh 
water pollution and establish- By George S. Salter, Ml. Am. See. CE. area; Kodiak and vou . is 
ment of joint agencies therefor. 7 ; Aa Alaskan area; and San " . Tage 
Authorizes an annual appropria- | A logical mathematical design analysis of cylindrical the Atlantic area; also ete Sal “AH SE 
tion of $300,000 for maintenance | tanks, accurate for tanks that are wide and shallow as crease of training fa: tities at Peo Lake ( 
of the Division, and $700,000 to’ ff well as for those that are tall and narrow. sacola, Fla. All these itemsae® ; Wiscons 
be allotted to states for neces- | a : a a —_ cluded inthelegisiation prope" “ering Sox 
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r per ,uthorizes the Secretary of the Navy to employ private 
urd of 11 or engineering corporations, firms or individuals for 


shall ‘. _ plans, drawings, and specifications required for the 
works or utilities projects or for the construction of any 
| or aircraft. 
Works projects authorized outside the United States 
the Secretary of the Navy is authorized to enter into 
non a cost plus a fixed fee basis with reputable, qualified 
individuals, firms, or corporations. 


RESEARCH 


e su Mr. Lanham—To aid engineering and industrial re- 
connection with colleges and schools of engineering in 

i] state and territorial universities and colleges, and for 

t rposes 
Repr \ tablish in each state and territorial possession an engi- 
irch bureau or station, to be under direction of one or 
; or schools of engineering of graduate grade. 
of Commerce to administer provisions of act; also to 
m time to time such lines of inquiry as to him seem most 


r Cans \ 


; to be appropriated to each state and territory, not to 
¢90,000 for fiscal year ending June 30, 1938, and similarly, 
d $30,000 for fiscal year ending June 30, 1939; $40,000 
ur ending June 30, 1940; $50,000 for fiscal year ending 
141: $60,000 for fiscal year ending June 30, 1942; and 
g for each fiscal year thereafter. 
i to Committee on Interstate and Foreign Commerce 
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NCOMES FROM INDEPENDENT PROFESSIONAL PRACTICE 


e National Bureau of Economic Research has published a pre- 
nary analysis of some of the results of a study of income from 
ional practice conducted over a period dating from 1929. 
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The report is an intensive analysis of this data collected by the 
Department of Commerce in connection with its studies of national 
income. 

Five professional groups are covered: physicians and surgeons, 
dentists, certified public accountants, lawyers, and consulting engi- 
neers. The first section of the bulletin presents the average levels 
of net income in the five professions for a series of years. The 
most striking fact in this analysis is that, the average income of 
consulting engineers, approximately a third higher than that of the 
next highest group in the year 1929, drops sharply in three years to 
the lowest average income 

The average incomes of all the other four professions, while 
falling sharply, with the exception of the dental profession, do not 
reach as low an average. This drop is noted in the report as 
follows: 

“The precipitous fall in the incomes of consulting engineers rela- 
tive to those received in the other professions is not surprising. To 
a far greater extent than in the other professions the demand for 
the services of engineers comes from industries notoriously subject 
to violent cyclical fluctuations in activity—the construction and 
heavy industries in general. And consulting engineers are in an 
even more vulnerable cyclical position than engineers as a whole, 
since their services are required in larger part in connection with 
the initiation of new projects or the expansion of existing enter- 
prises. 

“‘The demand for the services of the other professions is much 
broader and is not concentrated in any one group of industries or 
final consumers. The broad pattern of change in their average net 
income resembles closely that in the average income from employ- 
ment of all gainfully occupied persons.” 


Washington, D.C. 
February 6, 1939 
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sa Scheduled Meetings 
wit \ NA SECTION 
vy of Ari 

RAL Onto SECTION 
M I 12 m 


Streets and Roads Conference at the Uni- 

zona on March 24 and 25, at 9:00 a.m. 

Luncheon meeting at the Chittenden 
Viarch 16, at 
AND SECTION 

av) 7,at 12:15 p.m 


Luncheon meeting at the Guildhall on 


‘DO Secrion—Dinner meeting at the University Club, 
March 13, at 6:30 p.m. 

* Secrion—Luncheon meeting at the Dayton Engineers 

March 20, at 12:15 p.m 

5cers RGIA SECTION—Regular monthly meeting at the Atlanta 


nal \thletic Club on March 13, at 12:30 p.m.; annual dinner dance on 


stroy q Kansas Stare Secrion—Luncheon meeting at the Kansan 
ot fotel, Lopeka, on March 10, at 12:30 p.m. 
ates, METROPOLITAN SEcTION—Technical meeting in the Engineering 
ling, New York City, on March 15, at 8:00 p.m. 
N 5eEcTION—Technical meeting at the University Club on 
tS p.m 
AME} SEcTION—Regular luncheon meetings at the Elks 
ver) day at 12:10 p.m. 

rion—Luncheon meeting at the Mayfair Hotel on 

- 2:15 p.m 
TION 

1) pum. 


Dinner meeting at the Onondaga Hotel on 


|-Pa NNES VALLEY Section—Dinner meeting of the Chatta- 
, in th co ion at the Y. W. C. A. Cafeteria on March 21, at 


: Dinner meeting at the Beau Brummel Café in 
sat! ne AME | m March 3, at 6:30 p.m. 

= trar CTION—Joint convention with Wisconsin Engi- 
rope B D0 t' Milwaukee on March 15, 16, and 17. 
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Recent Activities 


ALABAMA SECTION 


A meeting of the Alabama Section was called to order in Bir- 
mingham on January 20, with 16 present. The principal speaker 
on this occasion was H. C. Boardman, research engineer for the 
Chicago Bridge and Iron Company, who gave an illustrated lecture 
on the engineering features of elevated tanks. E. E. Michaels, 
president of the Section, then reported the award of a certificate of 
life membership to H. K. Higgins, of Birmingham, explaining that 
poor health made it inadvisable for Mr. Higgins to attend a formal 
ceremony of presentation. During the annual business session the 
reports of the secretary and treasurer were read, and officers for 
1939 were elected. These are J. H. Mayer, president; D. H. 
Barber, vice-president; and W. N. Woodbury, secretary-treasurer. 
W. H. Caruthers, chairman of the Committee on Civil Service, read 
a report on the activities of that committee, and D. H. Barber 
suggested the need for legislation regarding civil service for state 
employees. A motion was then made and carried that a legislative 
committee be appointed to work for needed legislation at the pres- 
ent session of the state legislature. 


BUFFALO SECTION 


A luncheon meeting that took the form of a Christmas party was 
enjoyed by the members of the Buffalo Section on December 13. 
The presentation of certificates of life membership—to William 
Kelly and Edward P. Lupfer—initiated the program. Colonel 
Kelly then spoke, recalling his experiences as a young engineer in 
the Philippines, where his ‘‘main work was to keep one eye on the 
Moros and the other on a 75-mile road project.’’ Mr. Lupfer also 
reminisced, giving an interesting account of his work on the con- 
struction of the Great Northern Railroad. He pointed out the 
fact that 90 per cent of the railroads in the country were built 
between 1860 and 1875. There were 54 present. At the luncheon 
meeting held on January 24 numerous business matters were dis- 
cussed, and the report of the nominating committee was unani- 
mously accepted. This resulted in the election of the following 
officers: Henry E. Riexinger, president; Nelson Stone, vice-presi- 
dent; Robert E. Davenport, secretary; and Wallace B. Carr, 
treasurer. The attendance numbered 22. 
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CENTRAL OHIO SECTION 


There were 36 present at the regular monthly meeting of the 
Central Ohio Section, which took place in Columbus on January 19 
Owing to the death of H. S. Jacoby, who was recently elected 
second vice-president of the Section, and to the removal of K. B. 
Woods, secretary-treasurer, from the Section, the election of several 
new officers was declared necessary. The revised list of 1939 
officers for the Sectionds as follows: Paul M. Holmes, president; 
R. B. Jennings, first vice-president; C. V. Youngquist, second vice- 
president; and J. F. Barbee, secretary-treasurer. The floor was 
then given to Al Bass, guest speaker from the Ohio Farm Bureau, 
leading exponents of a state highway commission, who discussed 
the advantages of this type of highway administration. The 
opposition was presented by R. N. Waid, who defended the present 
type of administration—that of a highway director appointed by 
the governor. A talk on modern highways, given by the district 
engineer of the U. S. Bureau of Public Roads, concluded the meet- 
ing. 

CINCINNATI SECTION 

An interesting talk on foundation problems and their solution 
was the feature of the January 19 meeting of the Cincinnati Section. 
This was given by H. P. Burrell, chief engineer of the Western 
Foundation Company, who drew upon a wealth of experience in 
this country and Europe for the background of his talk. The meet- 
ing was followed by a buffet supper, provided by the Engineers 
Club. There were 80 present to enjoy this session, which was ar- 
ranged by Robert Miller, of the program committee. 


CLEVELAND SECTION 


The February meeting of the Cleveland Section took place on the 
7th. Accounts of the Annual Meeting of the Society were given by 
Prof. G. Brooks Earnest and R. A. Vanderhoof, while Prof. G. E 
Barnes, chairman of the committee appointed to investigate the 
“field and scope of Section activity,”’ reported on that subject 
Then Frank C. Tolles, newly elected president of the Section, led an 
interesting discussion, in which the members expressed their views 
on such timely topics as the relationship between Juniors and 
Student Chapter members, meeting programs, and Section rela- 
tionships with other organizations. 


COLORADO SECTION 


A number of committee reports were heard at the January meet- 
ing of the Colorado Section, which took place at the University 
Club in Denver on the 16th. After the discussion of numerous 
business matters, the meeting was turned over to R. L. Parshall, 
who introduced the guest speaker. This was N. A. Christensen, 
dean of Colorado State College, who gave an interesting illustrated 
talk on “Some Aspects of Flood Control in Southern California.”’ 
An enthusiastic discussion from the floor followed. There were 42 
at the dinner, with a number coming in later for the meeting. 
Several Juniors have been selected to help with the Section work 
during 1939. These include F. C. Hart, Junior representative to 
the president, and T. J. Noland, Jr., Junior assistant to the secre- 
tary 

DAYTON SECTION 

lo commemorate the formation of the Dayton Section in 1922, a 
special anniversary program was presented at the Engineers Club 
on January 16. Charles H. Paul, first president of the Section, 
was the master of ceremonies and principal speaker. In his talk 
Mr. Paul reviewed many of the events of the past sixteen years and 
described the making of several reels of motion pictures that were 
taken at the 1922 Spring Meeting of the Society, which was held in 
Dayton. The attendance numbered 22 


District or COLUMBIA SECTION 


More than 160 members and guests of the District of Columbia 
Section gathered at the Willard Hotel in Washington on January 23 
to honor Donald H. Sawyer, newly elected President of the Society, 
on his return from the Annual Meeting. The guests included 
Charies M. Reppert, Vice-President of the Society, Raymond A. 
Hill, former Director, and Secretary Seabury, as well as a number 
of heads of major agencies. of the federal government. Colonel 
Sawyer was introduced by Mr. Seabury. The other speakers were 
Elmer F. Andrews, administrator of the wage and hour division of 
the U. S. Department of Labor, and Ernest L. Foss, director of the 
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General Motors Preview of Progress. Mr. Andrews spoke on ;), 
effect of the fair labor standards act upon engineers, while Mr. /.. 
discussed the importance of scientific research in increasing employ. 
ment by creating new industries. ; 


FLORIDA SECTION 


The Florida Section reports that at its annual meeting John p 
Slade was elected president for 1939, and John F. Reynolds, secre. 
tary-treasurer. These elections were unanimous. 


GEORGIA SECTION 


A symposium on the subject of low-cost housing for Atlanta wa 
the feature of the January 9 meeting of the Georgia Section, The 
principal address on this subject was given by Robert L, My. 
Dougall, recently appointed technical director of the Atlanta Hoys. 
ing Authority. Mr. MacDougall had as his guests C. F_ Palmer 
president of the Atlanta Chamber of Commerce, and Harold 
Hynds, formerly chairman of the Central Housing Commission in 
Washington, D.C., who spoke briefly. During the business ge. 
sion a number of committee reports were presented. The attend. 
ance numbered 47. 

HAWAII SECTION 


Interesting geological features of the United States formed thy 
subject of an illustrated lecture presented before the Hawaii Section 
at a dinner meeting held in Honolulu on December 20. The jx 
turer on this occasion was Harold S. Palmer, professor of geology a: 
the University of Hawaii, who has recently completed a 20,000-mile 
motor trip in the United States. During the business session thy: 
report of the nominating committee was unanimously accepted, the 
results being as follows: Carl B. Andrews, president; V. B. Libbey 
vice-president; and J. C. Marcroft, secretary-treasurer. It was 
also announced that Richard Quinn has become a life member of 
the Society. Later James H. Reid was appointed to fiil Mr. Mar 
croft’s unexpired term, as the latter is leaving Hawaii. 


ILLINOIS SECTION 


On February 9 the Illinois Section held a luncheon meeting in 
Chicago, which was attended by 23. On this occasion two talk: 
were enjoyed. One of these was an account of the Annual Meeting 
in New York, which was given by W. W. DeBerard, Director of the 
Society; the other, a talk on the subject of Section activities, pr 
sented by Walter E. Jessup, Field Secretary of the Society. 


INDIANA SECTION 


The Indiana Section, at its dinner meeting in Indianapolis on 
January 16, was addressed by D. A. Davison, district engineer o/ 
the U. S. Engineer Office at Louisville, on the subject of ‘Flood 
Control on the Ohio River and Its Tributaries.’’ Colonel Davison 
briefly sketched the development of transporation in this country 
beginning with the first highways—the water courses. He stated 
that the Corps of Engineers has been connected with river and har 
bor work since 1802 and that there has been increasing federal 
participation in the cost of flood control work since that time. A 
spirited discussion of the flood control problem followed his talk 
The list of 42 present included 12 guests. 


ITHACA SECTION 


There were 50 present at a joint meeting of the Ithaca Section 
and the Cornell University Student Chapter, which was held at th 
university on January 17. The principal speaker was Harold D 
Hussey, designing engineer for the American Bridge Company, 0 
discussed the construction of the Trylon and Perisphere at the Ne 
York World’s Fair. This talk was illustrated with lantern slides 
showing progressively the erection of the steel structures of bot! 
units. The usual dinner preceding the meeting was attended 5) 
25. The Ithaca Section has passed a resolution supporting '* 
proposed anti-billboard legislation now before the New York 5t! 
Legislature. 

KANSAS STATE SECTION 


The Kansas State Section held its regular monthly meeting © 
Topeka on January 20. There were about 35 members and guests 
present on this occasion to hear C. E. Pearce, head of the depar! 
ment of machine design at Kansas State College, speak on the sub- 
ject, “Automobile Riding Comfort.” Professor Pearce Giscuse® 
the contributions made by engineers in the construction of “at 
confortable automobiles, basing his remarks on his recen! studies 
automotive design. 
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LOUISIANA SECTION 


New ers for the Louisiana Section are A. J. Negrotto, presi- 

«- N Lant, first vice-president; J. A. McNiven, second vice- 
aie and V. J. Bedell, secretary-treasurer. These were 
dat (he annual meeting of the Section, which was held in New 
-ieans on January 18. The technical program presented at this 


ted of an address on the maintenance of the Huey P. 


<r Bridge over the Mississippi at New Orleans. This was given 


we Mr. Bedell, who is general manager of the Public Belt Railroad. 
ince numbered 50 members and several guests. 


METROPOLITAN SECTION 


rhe Mississippi River cut-offs was the subject of discussion at the 
t.ouary meeting of the Metropolitan Section, which was held in the 
cagineering Societies Building in New York on the 11th. The 
oeaker scheduled to present this subject was H. B. Ferguson, 
nares nt of the Mississippi River Commission, but illness pre- 
vented his appearance, and his paper was read by Gerard H. 
\fatthes, principal engineer of the commission. The paper, which 
yas extensively illustrated with lantern slides, elicited considerable 
soyssion from the floor. Following the meeting there was a social 
i. +. during which refreshments were served. The attendance 
was 350 


MICHIGAN SECTION 


\ joint dinner meeting of the Michigan Section and the Student 
Chapter at the University of Michigan took place in Ann Arbor on 
fanuary 25. Following dinner, President Rich turned the meeting 
ver to Dr. Harry E. Miller, who introduced J. J. Bloomfield, his 

mer colleague in the U. S. Public Health Service. Mr. Bloom- 
feld gave an interesting talk on “Engineering Services in Industrial 
Hygiene,” citing a number of actual cases of hazard reductions in 

iystry. The 49 members and guests present remained at the 
se of the technical program to enjoy a social hour. Additional 
mbers of the Michigan Section to receive certificates of life 

mbership are Clarence T. Johnston, Edward D. Rich, and Ira O. 

lev 

New MEXxIco SECTION 


Election of new officers was the main order of business at the 

mber 19th meeting of the New Mexico Section. The list of 

se is as follows: Thomas M. McClure, president ; Herbert W. Yeo, 

t vice-president; Burton Dwyre, second vice-president; and 

Wiliam Alan Laflin, secretary-treasurer. The treasurer's report 

was presented at this session, and several committees were ap- 
ted. A dinner preceded the meeting. 


NortH CAROLINA SECTION 


lhe North Carolina Section held its first technical meeting of the 
year in Raleigh on January 28. There were 46 present to enjoy the 
fine program that had been arranged. Those appearing on this 
program were Dudley Bagley, who presented a paper on “Rural 
Electrification in North Carolina’; Thomas E. Winn, state field 
engineer for the WPA, who discussed the Works Progress Adminis- 
tration in North Carolina; and W. C. Olsen, consulting engineer of 
Raleigh, whose subject was “Rejuvenation of the Raleigh Water 
Works.” There was also a business session and a meeting of the 
board of direction of the Section. 


NORTHEASTERN SECTION 


9 


Un January 27 the annual meeting of the Northeastern Section 
ok place in Boston, with about 70 members and guests present. 
The speakers and guests of honor were Donald H. Sawyer, Presi- 
dent of the Society; C. Frank Allen, newly elected Honorary Mem- 
ver of the Society; and Secretary Seabury. Colonel Sawyer dis- 
issed the engineer’s place in the present scheme of things, and Mr. 
‘abury reported on the work of the Society in economic situations 
‘acing the profession and outlined the réle of the Local Sections in 
‘us Work. Professor Allen related some of his interesting experi- 
Sin the Society. The officers for 1939 are Samuel M. Ells- 
worth, president; C. W. Banks, vice-president; and Francis H. 
Aingsbury, se retary-treasurer. 


NORTHWESTERN SECTION 


7 The February dinner meeting of the Northwestern Section was 
. ‘at the University of Minnesota on the 6th. A number of 
mag ments were made, and several committees appointed dur- 
* ‘Ne business session. Then President Loeffler introduced 





/ 


Samuel C. Lind, dean of the Institute of Technology of the Uni- 
versity of Minnesota, who gave an interesting talk on the organiza- 
tion and operation of the institute. The attendance numbered 22. 


OREGON SECTION 


About 50 members and guests of the Oregon Section attended the 
February meeting of the Section, which was held in Portland on the 
2d. Following the customary business session, C. A. Hogentogler 
spoke on “‘Recent Developments in Soil Mechanics.’’ Mr. Hogen- 
togler is highway engineer in the Division of Tests and Research of 
the U. S. Bureau of Public Roads, Washington, D.C. The 
program concluded with a general discussion of Mr. Hogentogler’s 
talk, which was led by E. A. Willis. 


PHILADELPHIA SECTION 


Members of the Philadelphia Section enjoyed an unusual pro- 
gram for their December meeting, the topic of discussion being 
“What Your Local Section Means to You.’”’ The first speaker in 
the symposium was B. F. Hastings, who explained the function of 
engineering societies in general and the réle of the Local Section in 
“‘localizing’’ these functions. Charles H. Stevens then related the 
history of the Section’s permanent fund. Prof. Scott B. Lilly next 
discussed the development and growth of Student Chapters, and 
Francis Friel spoke on the functions of the Local Membership 
Committee. The concluding speaker was Field Secretary Jessup, 
who showed the relation of the Local Section to the Society. A 
special feature of the meeting was the presentation of certificates of 
life membership in the Society to nine members of the Section. 
Secretary Seabury, who was also present, presided at this cere- 
mony. There were 65 at the meeting, and 55 at the dinner preced- 
ing it. On January 23 the Section held a joint meeting with the 
Philadelphia Chapter of the Pennsylvania Society of Professional 
Engineers. The speakers appearing on this program were Harry S. 
Ford, president of the National Society of Professional Engineers; 
Robert H. Craig, editor of “The American Engineer’’; Frederick H. 
Dechant, consulting engineer of Reading, Pa.; C. E. Myers, presi- 
dent of the State Registration Board for Professional Engineers of 
Pennsylvania; and Willard S. Conlon, executive secretary of the 
National Society of Professional Engineers. Others who spoke 
were Samuel I. Sacks, chairman of the meeting, Harry S. Stanton, 
and representatives of the Philadelphia Chapter of the American 
Institute of Architects. There were 75 at the meeting and 50 at 
the dinner preceding it. 


ROCHESTER SECTION 


The Rochester Section reports that its officers for 1939 are as 
follows: Carey H. Brown, president; Norman H. Davidson, first 
vice-president; Arthur L. Vedder, second vice-president; and 
Albert R. Reilly, secretary-treasurer. 

SACRAMENTO SECTION 

Interesting programs were arranged for the regular weekly 
luncheon meetings of the Sacramento Section in January. On the 
3d the speaker was Clifford H. Wahl, manager of the Perkins Sand 
and Gravel Plant, who gave an illustrated lecture on his four years 
of construction experience in Central and South America. The 
annual business meeting with election of officers was held on the 
10th, with the following results: Frederick W. Panhorst, president; 
Oswald Speir, first vice-president; Edwin A. Fairbairn, second vice- 
president; and Theodore Neuman, secretary. On the evening of 
the 10th, the Section’s annual dinner and dance attracted an at- 
tendance of 233. The Standard Oil Company showed two motion 
pictures at the regular meeting on the 17th. There was the large 
attendance of 121 at the luncheon on January 24, when C. A. 
Hogentogler addressed the Section on the subject, ‘“‘Réle of the 
Laboratory in Engineering Practice.’”’ On the 3l1st, I. C. Steele, 
chief of the division of civil engineering of the Pacific Gas and 
Electric Company, spoke on the company’s construction activities. 


Sr. Louis SECTION 


The 255th meeting of the St. Louis Section took the form of a 
luncheon on January 23, which was attended by 54. E. E. Wall 
was present and received the hearty congratulations of the Section 
on his recent election to honorary membership in the Society. At 
the close of a brief business session Charles F. MacNish delivered a 
paper on “Welding Consciousness,’’ which was a summary of a 
paper for which he and Howard E. Boath won a major award in 
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the James F. Lincoln Arc Welding Foundation Contest. The talk 
was illustrated by a series of excellent slides, which pictured the 
various details of both welded and riveted Tainter gate assemblies. 


SAN Dieco SECTION 


There were 12 present at the annual meeting of the San Diego 
Section, which took place on December 22. The annual election of 
officers held at this time resulted as follows: Paul Beermann, presi- 
dent; C. B. Sadler, vice-president; and C. W. Capwell, secretary- 
treasurer. At the meeting held on January 26 there was an at- 
tendance of 16 to hear Rush T. Sill, consulting engineering geologist 
of Los Angeles. Mr. Sill discussed the history and romance of 
mining and, also, presented some comparative data on the produc- 
tion of minerals in the United States and the rest of the world. 

SAN FRANCISCO SECTION 

On January 17 members of the Junior Forum of the San Fran- 
cisco Section gathered for their regular monthly meeting. Several 
Section officers, including President Fowler, were present and 
spoke briefly, expressing their interest in the aims and activities of 
the Junior Forum and their willingness to cooperate. The meeting 
was well attended, and the topic for discussion, “Should the 
United States Compete with Foreign Nations in Rearmament,’ 
brought forth many interesting comments. The discussion was 
led by John Edward Cahill and George Nelson Newhall. An in- 
structive paper on “Water Treatment Experiments at Boulder 
City,”’ presented by Robert C. Kennedy, concluded the program. 
Arrangements for the evening were made by Dudley F. Stevens 


SEATTLE SECTION 


The Seattle Section held its annual dinner meeting on January 
16, at which it honored lady guests and the newly elected life mem- 
bers of the Society—-Ernest R. Gayler, Herman F. Tucker, and 
Herbert J. Wild. The total attendance was 57. Following din- 
ner, the speakers on the technical program were introduced. 
These were Bertram H. Lindman, engineer economist for the High- 
way Transportation Commission, who discussed the economics of 
transportation, and Carl Fritts, traffic engineer of the Washington 
State Highway Department. The latter spoke on traffic control 
and safety features of Washington highways. The Section held its 
regular monthly meeting on January 30, with 22 present. During 
the business session it was voted to donate the sum of $25 to a fund, 
to which other Sections in the Northwest have also contributed, to 
help defray the traveling expenses of engineering students to the 
forthcoming Northwest Student Conference. The election of 
officers held at this time resulted as follows: Roy M. Harris, presi- 
dent; C. M. Howard, vice-president; and Fred H. Rhodes, Jr., 
secretary -treasurer. 


SoutH CAROLINA SECTION 


A joint meeting of the South Carolina Section and the South 
Carolina Society of Engineers took place in Columbia on January 6. 
The guests of honor included President Riggs and Vice-President 
Bellinger. Dr. Riggs spoke, and there were also three technical 
addresses. These were given by Thomas H. MacDonald, chief of 
the U. S. Bureau of Public Roads; F. A. Dale, chief engineer of the 
Harza Engineering Company; and Ben M. Sawyer, chief highway 
commissioner for the South Carolina State Highway Department. 
During the business meeting the following officers were elected: 
F. R. Sweeny, president; E. R. Cary, vice-president; and Albert E. 
Johnson, secretary-treasurer. The two latter will serve two-year 
terms. It was also voted to award annual prizes to the amount of 
$60, to be given each year at the South Carolina meeting of the 
Carolina Student Chapter Conference. 

SPOKANE SECTION 

The January meeting of the Spokane Section, held at the Daven- 
port Hotel on the 13th, was devoted entirely to business discussion 
and to making plans for the coming year. It was decided to resume 
the regular monthly luncheons to supplement the evening technical 
sessions. There were seven present. 

TENNESSEE VALLEY SECTION 

Nearly 100 members and guests of the Knoxville Sub-Section of 

the Tennessee Valley Section were present at the January meeting 


to hear Erwin C. Harsch, bridge engineer for the Tennessee Valley 
Authority, give an illustrated talk on the raising of the bridge over 


















































Vou. 95 N 0, 3 


5 


— 
—_—_ 


the Tennessee River at Guntersville, Ala. The meeting , neluded 
with community singing, led by R. L. Forshay. At th: meeting 
held on February 7 7, a symposium on ‘Chattanooga Flood Contro 
Problems” was presented. Joseph H. Kimball, principal | iydraulj " 
engineer for the Tennessee Valley Authority, gave the Principa 
address on this program, while Carl A. Bock, chief consu); ing engi. 
neer for the Tennessee Valley Authority, led the di SCUSSion 
Additional discussions were presented by J. S. Bowman, ¢ " 
Okey, and E. C. Foust, all of the staff of the Tennessee Valley 
Authority. The attendance of 140 included several members , 
the University of Tennessee Student Chapter. 


WYOMING SECTION 


The annual meeting of the Wyoming Section took place in Chey 
enne on January 12. A banquet, attended by 44, preceded tly 
meeting. The list of those present included eight well know, 
Wyoming engineers, who were guests of the Section, as well as two 
officers from the Colorado Section. R. D. Goodrich, retiring preg. 
dent of the Section, gave the annual address, reviewing the actiy). 
ties and accomplishments of the Section during the past year, Th. 
response was made by H. T. Person, newly elected president, who 
outlined his tentative program for 1939. The other officers for the 
coming year are John D. Quinn, vice-president; A. J. McGaw. 
secretary-treasurer; Tolliff R. Hance, assistant to the president 
and Walter W. Flora, assistant to the secretary. Professor Persop 
also gave a paper entitled “Registration of Engineers in Wyom. 
ing,” which was followed by an active discussion of licensing pro- 
fessional engineers and of state registration laws. Numero 
business matters were also discussed. 
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BUCKNELL UNIVERSITY a “es 

t which 

The Bucknell University Student Chapter reports that a meeting form 
was enjoyed on January 12, informal talks by students making 1 up omy 
the program on this occasion. New officers for the remainder of experienc 
the year were also elected at this time. They are Donald Drumn “hold th 
president, and Charles Millard, secretary-treasurer. driven ei 
but that 

KANSAS STATE COLLEGE mum pro 

At a meeting of the Kansas State College Student Chapter held Penience ¢ 
on January 19 the following officers were elected for the spring es tl 
semester: Harold E. Brown, president; George W. Vaught, view present g 
president; Garrett Gardner, secretary; and C. Alanson Foreman aigh prog 
treasurer. Following the election, there was a talk by R. J. Pau! : ny. Le 
ette, secretary of the Kansas Registration Board for Professional being usec 
Engineers, who explained the purposes of compulsory registration ation 1s 
for professional engineers. Then Prof. L. E. Conrad discussed the wmnvetIOn 
advisability and advantages of Student Chapter members’ applying ee on 
for Junior membership in the Society as soon after graduation os < by 
possible. oe 
STANFORD UNIVERSITY - ‘ a 

The Stanford University Student Chapter, one of the old st in control of 
the country, entertained the fledgling University of Santa ar ton proce 
Student Chapter on January 25. The feature of the occasion = the engines 
a talk on “Law and Life” given by Prof. H. J. Rathbun, of “& doing 
Presents 


Stanford Law School. The hosts for the evening were Prolessas 
Earl C. Thomas, J. B. Wells, John Hedberg, and D. H. Young 


UNIVERSITY OF ARIZONA 


There were 47 members and guests of the University of ion ind 
Student Chapter present at a meeting held on January 4 Tom 
Johnson, associate engineer for the U. S. Bureau of Reclama' 
the construction of Bartlett Dam, was the speaker on this occas 
the subject of his talk being ‘‘Preliminary Surveys of the Barth 
Dam Site.” Mr. Johnson is an alumnus of the Univers!'y 
Arizona and a former Student Chapter member. The conclud 
feature of the program was a talk on “Ingenuity in eee” 
which was presented by Tom Wilson, senior-class civil engineering 
student. 
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ITEMS OF INTEREST 


Engineering Events in Brief 
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ENGINEERING a comprehensive paper 


Hard Rock Tunneling.’”’ Experience 
nety-two miles of Colorado River 
tunnels, built in less than six 

one management, provides 

hors with an unusual opportunity, 


vhich they have taken full advantage, 


rm conclusions as to the relative 
my of comparable methods. ‘‘Many 
need tunnel men,” they write, 
opinion that tunnels may be 
ither for progress or for economy, 
hat maximum economy with maxi- 
rogress cannot be attained. Ex- 
on the Colorado River Aqueduct 
this common belief. With the 

t greater use of mechanical units, 


high progress normally reflects high econ- 


Less labor and more equipment is 
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is especially effective in reducing 
1on costs.” 
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on the manufacture of iron and steel, 
unavoidably deferred from the current 
issue, will also appear. And of special 
interest to sanitary engineers will be 
Leslie C. Frank’s article describing their 
problems and duties in the comparatively 
new field of milk sanitation. 

Papers on city planning and hydrology, 
and an article of historical interest, will 
round out the issue, 





New Technical Public Works 
Committee to Expedite Fed- 
eral and Local Planning 


IN ORDER to bring together federal 
officials concerned with public works and 
citizens especially qualified to advise on 
the economics and timing of public con- 
struction activities, the National Re- 
sources Committee recently announced 
the appointment of a Technical Public 
Works Committee. Colonel Henry M. 
Waite, M. Am. Soc. C.E., was named 
chairman, and Francis W. Herring, Assoc. 
M. Am. Soc. C.E., of the American Public 
Works Association, vice-chairman. Other 
members are F. E. Schmitt, M. Am. Soc. 











C.E., Engineering-News Record; Otto T. 
Mallery, member Pennsylvania State 
Planning Board; William Stanley Parker, 
Construction League of America; Fred- 
erick J. Lawton, Bureau of the Budget; 
Corrington Gill, Works Progress Admin- 
istration; Fred Schnepfe, Assoc. M. Am. 
Soc. C.E., Public Works Administration; 
Lowell Chawner, Department of Com- 
merce; A. F. Hinrichs, Department of 
Labor; and Lt. Col. Paul W. Baade, War 
Department. 

This group has been asked to assist the 
National Resources Committee in con- 
tinuing its preparation of six-year pro- 
grams of federal public works and in stimu- 
lating the preparation of such capital 
budget programs by states and cities. 
In addition, the new committee will under- 
take studies to determine the most effec- 
tive utilization of state and local public 
works for stabilizing the construction 
industry, and to analyze the plan of public 
construction activities in providing em- 
ployment and increasing the national in- 
come. This work is intended to expedite 
the preparation of such programs by the 
National Resources Committee and to in- 
crease local and state activities in this 
direction. 





Mulholland’s Memory 


By J. B. Lipprncort, Hon. M. Am. Soc. C.E. 


ConsuLtTiInc Hypravutic ENGINEER, Los ANGELES, CALIF. 


Under the chairmanship of J. B. Lippincott, Hon. M. Am. Soc. C.E., a special 
committee authorized by the directors of the Los Angeles Section is engaged in col- 
lecting memoirs of the famous William Mulholland—builder of the Los Angeles 
Aqueduct and initiator of the studies that culminated in construction of the Colorado 
River Aqueduct. Among the stories that have already come to light is the following. 


WHEN the franchise of the Los Angeles 
City Water Company expired in 1898, a 
valuation of the property became neces- 
sary to determine the price to be paid for 
it by the city. The city employed a board 
of engineers, which included the writer, to 
present its case to the arbiters, and this 
board called upon Mr. Mulholland, man- 
ager and engineer of the company, for 
information. 

As is frequently the case with people of 
fine memory, Mr. Mulholland’s records 
were not perfect. After the Board of 
Engineers, as politely as it could, had ex- 
pressed an opinion that these records were 
not sufficient for a proper valuation of the 
property, Mr. Mulholland asked, ‘‘Well, 
what is it you want?” 

Said one of the board: ‘“‘The thing we 
want is a complete list showing the length 
of pipe, its size, character, and its age. 
We also want to know the number of gate 
valves and all about them, as well as fire 
hydrants and other structures connected 
with the water system.” 

Upon hearing this sweeping request, 
Mr. Mulholland spread out on a drafting 
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table a map of the city and gave from 
memory the size, kind, and age of the 
pipe in every one of the city streets in 
which it was laid. He also designated the 
gate valves and hydrants. The board ex- 
pressed surprise in his memory but stated 
it did not feel that an inventory made in 
this way was adequate. Consequently we 
indicated, with red circles on the map, 
200 places throughout the city where 
we wished to have the pipe exposed to 
view. 

Mr. Mulholland was not disturbed in 
the least over this request. In fact, he 
seemed rather pleased. He had the pipe 
dug up in the 200 places indicated; the 
Board of Engineers actually inspected and 
classified the condition of all the pipe ex- 
posed; and the inspection indicated that 
Mr. Mulholland’s memory was correct in 
every particular. We thereupon accepted 
the complete inventory which he had pre 
pared from memory. 

When the city finally acquired the water 
company’s properties in 1902, at a cost of 
$2,000,000, Mr. Mulholland was retained 
as manager of the system. 
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Engineers Represented on 

Civil Service Committee 

PRESIDENT Roosevelt has appointed a 
committee, under the chairmanship of 
Justice Stanley Reed of the Supreme 
Court, to study, among other things, the 
relation of civil service to legal and tech 
nical positions. Engineers are repre- 
sented on the committee by Gano Dunn, 
M. Am. Soc. C.E. 

The statement issued at the White 
House explains that the committee will 
study the diverse problems presented in 
the recruiting and promotion of the pro- 
fesssional, administrative, and other tech- 
nical personnel for the various govern- 
ment departments and agencies. ‘The 
President believes,"’ it continues, ‘‘that 
such a study will result in an informed and 
wise extension of the merit system and 
the application of higher standards in the 
selection and promotion of such govern 
ment personnel,” 

ee_—_—_—_—_——s 


Timber Bridge Design Con- 
test Announced 


Prizes totaling $1,500 are being of 
fered by the National Lumber Manu 
facturers Association and its subsidiaries 
for the best designs for a highway bridge 
to be constructed of timber and employ 
ing the timber connector method of con 
struction. First of the major prizes is 
$500. In a separate classification, open 
only to students, the first prize is $200 
The closing date for submission of entries 
is August 15, 1939. 

Contest rules provide that the span 
chosen may be 30, 40, 50, 60, or 70 ft; 
that the live load may be H-10 or H-15; 
and that the roadway shall be 18 ft in 
the clear. Complete details are contained 
in a pamphlet that will be supplied on 
application to the Contest Secretary, Tim 
ber Bridge Design Contest, 1337 Con 
necticut Avenue, N.W., Washington, 


D.C 
—__—_——. 


A.S.A. Activities in 1938 


EDMUND A. PRENTIS, representative of 
the Society on the board of directors of 
the American Standards Association, has 
submitted the following report of the work 
of that organization during 1938: 

“During 1938 thirty-six American 
Standards were approved, making a 
total to date of 401. The increase in use 
fulness of the Association is apparent 
from the increasing number of opportu 
nities for service offered it from year to 
year by industry and by others, the most 
recent outstanding example of this being 
the request by industry to maintain an 
agent in Buenos Aires to promulgate the 
use of American Standards in South Amer 
ica, particularly in the Argentine. In this 
instance, of course, the work would be 
financed by those companies having spe- 
cial interests there. 

“The general work of the Association is 
handicapped somewhat by the fact that 
it is understaffed This can only be 
remedied by more adequate financial sup- 
port, a thing difficult to achieve at pres- 
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ent. It operates, however, on a sub- 
stantially balanced budget of about 
$109,000.”" 

At the annual meeting of the Associa- 
tion last December, Mr. Prentis was 
elected president for the year 1939. 





Brief Notes from Here 


and There 


“TEMPERATURE and Its Measurement 
in Science and Industry” is the topic of a 
symposium being planned for next fall by 
the American Institute of Physics. ‘‘Men 
in construction work who have to worry 
about temperature will be called upon to 
contribute,”’ states Henry A. Barton, di- 
rector, “‘and we are depending as much on 
engineers and chemists as we are on physi- 
cists to make the symposium valuable 
Those interested in taking part should 
communicate with the Institute at 175 
Fifth Avenue, New York, N.Y. 

> 7 > - 

From Texas, John A. Focht, M. Am. 
Soc. C.E., contributes the accompanying 
photo, with the comment, “‘This indicates 











the m’th variety of engineers in the United 
States.”” The “for rent’’ signs suggest that 
the number of varieties may now have 
been reduced ton — 1. 





NEWS OF ENGINEERS 
Personal Items About Society Members 





Harry W. Dennis, formerly Director 
and Vice-President of the Society, who 
is about to retire as chief civil engineer 
of the Southern California Edison Com- 
pany after thirty years with that com- 
pany, has been appointed to fill an un- 
expired term on the Los Angeles Board of 
Public Works. In the present reorganiza- 
tion, the only member of the former board 
whom it is proposed to retain is CARL 
WIRSCHING, also an engineer and a mem- 
ber of the Society. 

Wittiam A. HADLEY assumed the post 
of city engineer of Gainesville, Fla., on 
January 1. Previously he served as resi- 
dent engineer for the State Highway Board 
of Georgia, where he supervised the con- 
struction of several bridge and road proj- 
ects, 


SamueL W. Bowers, engineer and 
surveyor of Southington, Conn., has been 
made superintendent of the Southington 
water works department. 


79 Venus, Be. 


EpwIN K. Mors, consulting engineer 
of Pittsburgh, Pa., has been un :nimously 
elected to honorary members! ip in ~ 





EpwWIN K. Morse 


Pittsburgh Chamber of Commerce in re. 
ognition of his services to the community 
in the promotion of flood control and i; 
numerous other public matters, (nj 
twice before in its long history has the 
Chamber of Commerce conferred hop. 
orary memberships. 

FRANK L. RASCHIG, formerly an eng 
neer for the asphalt sales department of 
the Standard Oil Company, has been ap. 
pointed division engineer at Middletow 
(Ohio) for the Ohio State Highway | 
partment. 

Harry N. JENKS has moved his 
sulting practice from Berkeley, Calif 
Palo Alto. 

BARTON M. Jones, who for the past 
year and a half has been acting chief ¢ 
signing engineer for the Tennessee Valley 
Authority, was recently appointed consult 
ing design engineer. He is succeeded 
HarRrRY A. HAGEMAN, chief hydrauli 
engineer. 

J. M. R. FarRBarrn has retired a 
chief engineer of the Canadian Pacif 
Railway. He became connected with ths 
railroad in 1901 and in 1921, after sev 
promotions, was made chief engineer 

J. W. ACKERMAN, since 1932 
engineer and general superintendent of 
the Consolidated Water Company, 
Utica, N. Y., has been retained as 
engineer by the City of Utica. The 
recently bought the water system from 
the company. 

ARTHUR MONTZHEIMER has resigned 
the post of chief engineer of the Elgn 
Joliet and Eastern Railway after serving 
in that capacity since 1903. 

FREDERICK T. Mavis will become beat 
of the department of civil engineering * 
Pennsylvania State College on June 
following the retirement of ELTox » 
WALKER. Professor Mavis is now 5 
of the department of mechanics an¢ 
draulics at the State University of low 


M. R. TrtLorson, who is with the t 
Department of the Interior, has beet 
transferred from the position of supe 
tendent of the Grand Canyon Nato 
Park to that of regional director of Regn 
I of the National Park Service, with Se 
quarters at Richmond, Va. 
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= " STEVENSON was recently ap- 
= _ ector of the Bureau of Engineer- 
mousiy ae Pennsylvania Department of 
= th sealth Harrisburg, Pa. He was for- 
i harge of Metcalf and Eddy’s 
{ - I office. 
ScpuyLeR B. KNox, for many years 
.cociated With the Fort Pitt Bridge 
w rks in various capacities, has resigned 
manager of that company’s New York 
Harvey W. SARVEN, previously assist- 
+ to the plant manager of the New Jer- 
ov Realty Title Insurance Company, is 
sow draftsman for the Pennsylvania Turn- 
sike Commission. He is located at Harris- 
rg, Pa 
CursteR M. Everett, civil engineer, 
snnounces that he has closed his office in 
New York City and hereafter will be 
available for consultation by special ap- 
—_ ; intment through _MALcoLm PIRNIE. 
ieeeaiin Mr. Pirnie has acquired all of Mr. Ever- 
and ic t’s records, plans, and specifications for 
: On se in his engineering practice. 
has lonn C. Brese is now chief of the 
ed hon Division of Power-Flood Control Surveys 
f the Federal Power Commission, with 
an eng headquarters in Washington, D.C. He 
ment was formerly assistant regional forester for 
hoon o the U. S. Forest Service at San Francisco, 
dletown Calif 
way | Guperto M. Font, until lately super- 
tendent of construction for Salvador 
his Quinones at Aguadilla, Puerto Rico, has 
~alif xccepted the position of secretary and ex- 
director of the Housing Authority 
the 1 Capital of Puerto Rico. He is 
chief located at San Juan. 
e Val Constantin C. NizENKOFF has joined 
| con staff of the Boeing Aircraft Company 
eed it Seattle, Wash., in the capacity of drafts- 
hyd 4 t 
SAMUEL JOHN ROWLAND is now a junior 
tired naval architect for the U. S. Navy at the 
n Pa Sound Navy Yard, Bremerton, 
with ’ 
er Ss 
inect : 
3° * + ~ 
a DECEASED 
pany 
l as 
Th \HARLES LELAND BATCHELDER (M. ’36) 
fem t engineer for the U. S. Geological 
Survey at St. Paul, Minn., died on Janu- 
resig ary 18, 1939, at the age of 52. Mr. Batch- 
he Ele t was junior and, later, assistant engl- 
a r the U.S. Geological Survey from 
‘i. to 1918, and from 1918 to 1928 he was 
tion manager of the Warmsprings Irri- 
ome be gation District at Vale, Ore. In 1928 he 
neering + cecame district engineer for the U. S. 
Jun ological Survey at St. Paul. 
TON ' 
<— aos JAMES Epwarp Carrot, (M. '16) 
= and by = ting engineer (the Carroll Engineer- 
of Iow War. , of St. Paul, Minn., died 
the U.S a : % ; bs te rans Hospital in Minne- 
has beet nf me lary 25, 1939. He was 67 
+ sup the sry 103 Mr. Carroll was in the 
Natio _— Department of the City of 
of Resi ~~ *apolis, and from 1903 to 1912 city 


Crookston, Minn. Before es- 
msulting practice he was 


for a number of years superintendent of 
construction and repair for the City of St. 
Paul. 


FRANK Epwarp WInsor (M. ’05) chief 
engineer of the Metropolitan’ District 
Water Supply Commission, Common- 
wealth of Massachusetts, died suddenly on 
January 30, 1939, at the age of 68. Dur- 
ing his career Mr. Winsor had charge of 
building the Charles River Dam basin in 
Boston, the Kensico and Hillview reser- 
voirs near New York City, and a large 





FRANK E. WINSOR 


water system for the city of Providence, 
R.I. For the past thirteen years he had 
charge of the Quabbin Reservoir Project 
and in 1936 was appointed chief engineer 
of the Metropolitan District Water Supply 
Commission. Long active in the affairs 
of the Society, Mr. Winsor served as Di- 
rector from 1922 to 1924 and as Vice- 
President in 1930 and 1931. At various 
times he was on the Executive Committee 
of the Board, and he represented the So- 
ciety on the Engineering Foundation, En- 
gineers Council for Professional Develop- 
ment, and various other engineering 
organizations 


Ernest BERTRAND Hussey (M. ’08) 
consulting civil engineer of Seattle, Wash., 
died in that city on December 27, 1938, at 
the age of 73. A native of New England, 
Mr. Hussey moved to Seattle in 1889, es- 
tablishing his practice there in the same 
year. He served as engineer on the con- 
struction of the Walla Walla (Wash.) 
water works and made many land surveys 
throughout the state of Washington. 
From 1930 on he was chairman of the 
Seattle Terminal Board. 


Jenks Burrum JENKINS (M. ’16) since 
1914 valuation engineer for the Baltimore 
and Ohio System, died suddenly at his 
home in Baltimore, Md., on February 1, 
1939. He was 79. Colonel Jenkins was 
with the Baltimore and Ohio from 1889 on 
with the exception of seven years (1893 to 
1900) spent in private practice and in the 
service of the New York City Board of 
Public Improvements. During the war he 
was furloughed for military duty, being 
commissioned a major and, later, a colonel 
in the Engineers’ Reserve Corps of the 
Army. Colonel Jenkins originated and 
developed the Ten-Chord Spiral, which 
was adopted by the American Railway En- 
gineering Association. 
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LuciEN SAMUEL JOHNSON (M. '01) of 
Louisa, Ky., died in a hospital in Cleve- 
land, Ohio, on December 10, 1938. Mr 
Johnson, who was 76, went to Louisa as a 
civil engineer in the eighties. In 1896 he 
entered the Corps of Engineers, U. S. 
Army, and spent a number of years build- 
ing coastal defenses in New England. In 
1910 he was assigned as engineer in charge 
of constructing Dam No. 13 in the Ken- 
tucky River and two years later was made 
engineer in charge of the Kentucky River, 
a position he held until his retirement six 
years ago. 

HENRY READ LEONARD (M. ’94) died at 
his home in Wayne, Pa., on January 11, 
1939, at the age of 81. Mr. Leonard’s 
early career included nine years in the 
office of the city engineer of Boston and 
several years as engineer for the Philadel- 
phia Bridge Works. In 1902 he joined the 
staff of the Pennsylvania Railroad as engi- 
neer of bridges. Later he was made chief 
engineer of bridges and buildings, remaining 
in this position until his retirement in 
1928. Mr. Leonard served as Director of 
the Society from 1913 to 1915. 


FREDERICK Mears (M. ’14) assistant 
chief engineer for the Great Northern 
Railway, died in Seattle, Wash., on Janu- 
ary 11, 1939, at the age of 50. From 1906 
to 1914 Mr. Mears served with the Isth- 
mian Canal Commission in Panama, and 
from 1914 to 1917 was a member of the 
Alaskan Engineering Commission engaged 
in railroad construction in Alaska. Dur- 
ing the war he served in France as colonel 
of engineers, later returning to his Alaska 
post. In 1925 Mr. Mears was appointed 
to the position he held at the time of his 
death. 


EpwIin Jay Nicuots (M. '96) of Tyler, 
Tex., died on December 11, 1938, at the 
age of 80. Mr. Nichols began his long 
career in railroad work in 1886. He was 
connected with several lines in the West 
and in 1912 became locating engineer for 
the St. Louis Southwestern Railway Com- 
pany Lines. He remained in this position 
until his retirement about two years ago. 


FRANK HENRY OLMSTED (M. ’00) of 
Glendale, Calif., died there on January 5, 
1939, at the age of 80. During Mr. Olm 
sted’s long career he laid out the city of 
Billings, Mont., engaged in flood control 
work in Louisiana, and was active in the 
construction of the Mexican Central Rail- 
way. He went to California in 1887 and 
later served as city engineer of Los Ange- 
les. Until within a few days of his death 
he was active as a consultant on a number 
of California projects. 


GrorGE COPELAND URQUHART (Assoc. 
M. ’91) of Pittsburgh, Pa., died on Janu- 
ary 10, 1939, at the age of 72. At the time 
of his retirement six years ago as general 
real estate agent of the Pennsylvania Rail- 
road, Mr. Urquhart had been in railroad 
work almost fifty years. From 1884 to 
1903 he was with the Pittsburgh, Cincin- 
nati and St. Louis Railroad in various ca- 
pacities. In the latter year he was named 
general real estate agent for the Pennsyl- 
vania Lines West of Pittsburgh, holding 
this position until 1920 when he became 
real estate agent of the Central Region. 

















































































































~ ~ y “. ; 
202 Civit ENGINEERING for March 1939 VoL 9, No; Vo 
In 1923 he was given the position that he chief of construction of the U. S. Reclama- Interoceanic Canal Board, to which he ».. 
anger a : , he was 
held at the time of his retirement tion Service. He earned his title in the appointed by President Hoover a), 
: , . " : : . : . 1 from 
SyDNEY BACON WILLIAMSON (M. '96) World War, when he was given command which he retired in May 1935. : 
division engineer under Gen. George W of the 55th Engineers of the A.E.F. His 
Goethals in the building of the Panama last public service was as a member of the Epmunp Lee ZEARLEY (M. '|4) civ 
Canal, died in Lexington, Va., on January and mining engineer (the Fayett Engi. ARRI 
13, 1939, at the age of 74 Tn 1892 Colonel : — neering Company), Uniontown, Pa a. died si 
Williamson gave up the private practice of on December 29, 1938. He was7!_ py, = Sta 
engineering to enter the government serv The Society welcomes addi- 1895 to 1900 Mr. Zearley was wit h the A 
ice, becoming principal assistant to Gen- tional biographical material to McClure Coke Company, and from |) uy 
eral Goethals on the Muscle Shoals Canal supplement these brief notes to 1902 with the H. C. Frick Coke Com 
He was engaged on this work until 1900, and to be available for use pany. In the latter year he establish) ~ 
and from 1907 to 1912 he was engineer in in the official memoirs for his own practice (the Fayette Engineer \4 
charge of the Pacific Locks in the building Tain” . Company), which was long active jy ; RC? 
“ om * - S. 
of the Panama Canal The canal com- ansaction construction of mining and other stry : 
pleted, Colonel Williamson was appointed , a ae tures. 
M 
| h in Membershi . 
ie anges 1n embpersnip Grades 
Additions, Transfers, Reinstatements, and Resignations 
4 
From January 10 to February 9, 1959, Inclusive —— 
4 t 
—— ee ; 
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Bates, Wrttam Futon (Jun. '38), Area Engr., 6th St., East Liverpool, mitory, Mass. Inst. Tech., Cambridge, My i 
WPA, Box 82, Greenville, Miss. 
; on : Gray, Epwarp Zicmunp (Jun. °38), Junior Lee, James Fook Lam (Jun. '38), With Big Fa — 
Branick, Wayne D. (Jun. 39), Res. Engr... WPA Engr., US. Geological Survey, Pullman, Wash Creek Flood Control Project, 310 North I!) — 
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' Drarer, ELMonD LLEWALLEN (Jun. '38), Trail Moore, WALTER LEON (Jun 38), Jur hy LACEY 
Locator, U. S. Dept. of Interior, CCC, Box Corporate Members... 11,918 Aid, U. S. Eng. Div., 751 South Figueros Hydrogr 
} 44, Tuba City, Ariz H Los Angeles (Res., 246 South Grand Oaks a 
° : — 9 Pasadena), Calif. SS., 2 
Duperc, Joun Epwarp (Jun. '38), 4140 Boyd Honorary Members....... 4 27 - es 
Ave., New York, N.Y ; DIRT 08 «odd 4 write Ae 35,859 | Newsome, Ricwarp CeciLe (Jun. 35), > ten. Bh, 
Affi . “ quitt St., Houston, Tex. 7 ~ 
ERLENKOTTER, Ropert (Jun. '39), With War Miates... 2... see eee ees ‘ ‘ 18 S. En 
Dept., Fort Belvoir, Va Fellow l O'Connor, WALTER Francis (Jun. 35) New Vor! 
cae ee eRe eee Tee State Highway Comm., Box 15!) Uresu i 
Ernst, Georce Camper (Assoc. M. '39), Asst. — (Res., 812 Nichol Ave., Anderson), Ind Genes 
Prof., Civ. Eng., Univ. of Maryland (Res., ' sma “gg, me. 
920 College Ave.). Colle a, S. Md 7 Total seeeeeene eee eeer 15,879 Opten, Martin (Jun. '38), Structura: Sales hg... Wh 
22 ns , g Works, 407 Av# Securit, 
and Estimator, Gen. Iron r rity 
FLANAGAN, THOMAS Scorrt (Jun. '38), Field Engr., 7 . — tic Ave., Camden, N.J 
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CHU 


icago (Res 


Maco, ALBERTO DE (Jun 


‘York City 


N o. 3 


~ Artuur (Jun. '39), 727 Livingston 
mbia Univ., New York, N.Y. 


ce Martno (Assoc. M. °39), Re- 
Draftsman, U. S. Dept. of Agricul- 
Res., 556 Woodland St.), Spartan- 


HARLES RAYMOND, Jr. (Jun. °39), 

Eners., Box 22, Sardis, Miss. 
{arTIN OreN (Jun. °38), Rodman, 
way Comm., 421 North Juliette 
hattan, Kans. 


ALBERT WILLIAM (Jun. °38), 1933 


Fresno, Calif. 


syMOND Benton (Assoc. M. °38), 
Ener., Indianapolis Water Co. (Res., 
Washington St.), Indianapolis, Ind. 


1y Wave (June. '38), With Dept. of 
f Hartford (Res., 32 Wethersfield 
rtford, Conn. 
fenry SHeERRICK (Jun. '38), Trail 
CC, Dept. of Interior, 533 West 
Phoenix, Ariz 
RoBERT LLEWELLYN (Jun. °38), 
| Insp., Testing Laboratory, State 
hways (Res., 1424 N St.), Sacra- 
alil 
.mes Warp (Jun. '38), 2470 Washing- 
an Francisco, Calif. 


Gumtermo (Jun. ‘38), Box 516, 
snal Zone 
wrence (Jun. °39), 104 Seventh 


Aberdeen, S. Dak 


Newett ArtHurR (Jun. °'39), 106 


Terrace, Ithaca, N.Y 


39), Structural 
Grebien & Martinz, Inc., Box 515, 


na, Panama 


Henry Avery (Jun. '39), Public Serv- 
rne, with Board of Water Supply, 
New York (Res., 1716 Fifty- 
Brooklyn), N.Y. 
Tuomas BenyjaMtn (Jun. °'38), Engr., 
ehem Steel Co., 400 North Michigan Ave., 
202 First Ave., Joliet), Ill. 
CHARLES FRANK (M. '39), Supt., State 
vay Dept. (Res., 2900 Reed Ave.), Chey- 


Wvyo 
Wutram Mrcwaet (Jun. °39), 66 
Court, Howard Beach, N.Y. 
Parrick Josern (Jun. '38), 80 State 
Augusta, Me 
Frank THomas, Jr. (Jun. "38), 21 East 
Ave., Osborn, Ohio. 
mun Aucust (Jun. '38), Junior Hydr. 
our., U. S. Geological Survey (Res., 1200 
ing Ave Rolla, Mo. 
Darrett RaymMonp (Jun. '38), Res. 


npany A 


ampshire Ave 





C. H. Guernsay, Cherokee, Okla 


Wri_arp EastMan, Jr. (Jun. '38), With 
Highway Dept., 1211 West Woodlawn 
san Antonio, Tex 


ruomas Brancnw (Jun. '38), 201 West 


Austin, Tex. 


x, Ropert Louis (jun. 38), Care, F.C. D. 
Randolph Field, Tex 


SyYLVAN Pattie (Jun. '38), 2428 North 


Philadelphia, Pa. 


DeWitt ALEXANDER (Jun. °38), 
Peachtree St., Apartment C-10, Atlanta, 


Witt1aM Jonn (Assoc. M. '39), Res. 
Frank T. Miller, Investment Bldg., 
ro (Res., 748 North Main St., High 


LBUR TENNANT (Jun. '39), Res. Engr., 
logical Survey, Box 185, Grand 
Ariz 


Draftsman, 
1259 New 


reR (Jun. °39), Eng 
Agriculture, SCS (Res., 
Washington, D.C 


ALVAN Zigcter (Jun. °'38), 119 


Whittier, Calif 


eY, Frank Acoystus (Assoc. M. '38), Senior 
Grograpt Engr., New Jersey Board of 
ind Nav., 1060 Broad St., Newark 


Murray Ave., Plainfield), N.J 


HARLES Frencnh (Assoc. M. ‘'38), 
ner., North Atlantic Div. Office, 
Othce, 80 Broad St., 14th Floor, 


} 


VILLIAM Orsen (Assoc. M. '39), 
of Engrs., U.S.A., Officer in 
Point Dam, U. S. Engr. Office, 
i! Bldg., Binghamton, N.Y. 


Vrroto, Francts Apams (Jun. °38), Asst. Field 
Engr., Cauldwell-Wingate & Co. (Res., 4707 
Delafield Ave.), New York, N.Y. 


Vracnos, Curistropuer (Jun. '39), 40 Mansfield 
St., Gloucester, Mass. 


Weesnorr, Gerarp Cristian (Jun. '38), Care, 
U. S. Engr. Dept., Federal Bldg., Sacramento, 
Calif. 


Werner, Dantet Jeannor (Jun, '38), 2313 Ava- 


lon Ave., Baltimore, Md. 
WerssHaurr, Witittam JONATHAN (Jun. ‘39), 
Junior Engr., Morrison-Knudsen Co., Inc., 


Box 298, Hood River, Ore. 


Weis, Homer Macse (M. '38), Hydr. Engr., 
Bureau of Agri. Economics, U. S. Dept. of 
Agriculture (Res., 1830 Kay St., N.W., Apart- 
ment 401), Washington, D.C. 


Weston, Roy Francis (Jun. '39), 2277 Andrews 
Ave., New York, N.Y. 


Wurm Ray (Jun. °38), 615 
Bartlesville, Okla 


WINKELBOLz, 
Dewey Ave., 


MEMBERSHIP TRANSFERS 


Beattie, KennetH WiLiiaM (Jun. ‘27; Assoc. 
M. °38), Research Engr., Baldwin-Southwark 
Corporation, I. P. Morris Div. (Res., 4516 
Chestnut St.), Philadelphia, Pa. 


BorRLAND, Wuirney McNarre (Jun. ‘31; Assoc. 
M. '38), Associate Engr., U. S. Bureau of Rec- 
lamation, U. S. Custom Bldg., Denver, Colo. 


Camp, Ceci, Stoney (Jun. "31; Assoc. M. '39), 
Asst. Prof., Civ. Eng., Coll. of Applied Science, 
Syracuse Univ., Syracuse, N.Y. 


Crawrorp, Rospert Earw (Jun. '28; Assoc. M. 
38), Asst. Engr., Bridges, So. Ry. (Res., 3303 
Lansing Ave.), Knoxville, Tenn. 


Gever, Joun CuHaries (Jun. ‘33; Assoc. M. 
*38), Associate in Civ. Eng., The Johns Hopkins 
Univ., Latrobe Hall, Johns Hopkins Univ., 
Homewood, Baltimore, Md. 


Hott, MARSHALL (Jun. "27; Assoc. M. '39), Re- 
search Engr., Aluminum Research Laborato- 
ries, Box 772, New Kensington (Res., 1713 Vic- 
toria Ave., Arnold), Pa 


James, Rocer Tuomas (Assoc. M. '24; M. '39), 
Asst. City Engr., City Hall (Res., 1624 Eliza- 
beth Ave.), Charlotte, N.C 


Jounson, Joe WiiiiaM (Jun. 35; Assoc. M. '39), 
Asst. Hydr. Engr., SCS, U. S. Dept. of Agri- 
culture, 717 Columbian Bldg., Washington, 
D.C. 

Leap, Cirrrorp Raymonp (Jun. "31; Assoc. M. 
'39), Engr., Louisville Cement Co., Box 147, 
Speed, Ind. 


ReGESTER, Rosert Tuomas (Jun. '22; Assoc. 
M. °30; M. °39), Associate Engr., Whitman, 
Requardt & Smith, West Biddle St. at Charles 
(Res., 401 East Gittings Ave., Cedarcroft), 
Baltimore, Md. 


Ruocec, WarRREN Futver (Assoc. M. ‘07; M. 
’'39), Asst. Engr., New York City Planning 
Comm., 2700 Municipal Bldg. (Res., 5 Pros- 
pect Pl., Tudor City), New York, N.Y. 


St_LveRMAN, IsaporRE Kart (Jun. '30; Assoc. M. 
*38), Asst. Engr., U. S. Bureau of Reclamation, 
New Customs House, Denver, Colo. 


Srmwpson, Paut Dyer (Assoc. M. ‘07; M. °39), 
Cops. Engr., John D. Rockefeller, Jr., Seal 
Harbor, Me. 


Strrman, Harry Hix (Jun. '36; Assoc. M. '39), 
With City Eng. Dept., City Hall (Res., 2513 
Cleo St.), Corpus Christi, Tex. 


SrockpripGce, GLENN Henry (Jun. '27; Assoc. 
M. °39), Asst. Chf. Engr., Kern County Land 
Co., Box 380 (Res., 2519 Sunset Ave.), Bakers- 
field, Calif. 


Story, JoHn Wivson (Jun. '29; Assoc. M. ’39), 
Structural Engr., Commonweaith & Southern 
Corporation (Res., 742 Carlton Boulevard), 
Jackson, Mich. 


Tesstror, Ernest (Jun. ‘29; Assoc. M. '39), 
Designer, Allegheny County Dept. of Works, 
County Office Bldg., Pittsburgh (Res., 625 
Broad St., Sewickley), Pa. 


Ware, Water Justus (Jun. "31; Assoc. M 
'38), Asst. Engr., U. S. Engr. Office, 303 Mfg. 
Exchange Bldg., Kansas City, Mo. 

WoopsurRn, James Gevston (Assoc. M. ‘29; 
M. '39), Prof., Hydr. Eng., Univ. of Wisconsin 
(Res., 211 North Prospect Ave.), Madison, Wis. 


REINSTATEMENTS 


Bay.iss, PAuL, M., reinstated Jan. 16, 1939. 


Bortzkes, Harry WILLIAM, M., reinstated Jan. 
13, 1939. 
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Davipson, Harotp Nizs, Jun., reinstated Feb. 


8, 1939. 


Ersennutsa, Haroip Paut, Assoc. M., reinstated 
Jan. 9, 1939. 


Fiesus, Carto Gruserre, Assoc. M., reinstated 
Jan. 17, 1939, 


Grazuiis, ALpert CHARLES, Jun., reinstated 
Jan. 12, 1939. 
Grecory, WriLttaAM BENJAMIN, M., reinstated 


Jan. 12, 1939. 


Kino, Harry Linpvey, Jun., reinstated Jan. 13, 


1939. 

KRAMER, ROpertT WILLIAM, Jun., reinstated 
Feb. 8, 1939. 

Maca, Leon Francis, Assoc. M., reinstated 


Jan. 9, 1939. 


Mackey, LIncoin, Assoc. 
19, 1939. 

Macurre, Micuaet, Assoc. M., reinstated Feb. 
1, 1939. 

Nevcson, Ernest BENJAMIN, 
stated Jan. 9, 1939. 

PaLmMerR, WAYNE FRANCIS, Assoc 
Feb. 9, 1939. 


Quape, Maurice Nortrurop, Assoc. M., rein- 
stated Jan. 30, 1939. 


Ray, FreperircK CHAMBERLAIN, Assoc 
stated Jan. 24, 1939. 

Scorr, Rosert Howarp, Assoc 
Jan. 16, 1939. 


Witson, Everitrr Wycue, M., reinstated Jan. 
20, 1939. : 


M., reinstated Jan. 
Assoc. M., rein- 


M., reinstated 


M.., rein- 


M., reinstated 


RESIGNATIONS 


oe Paut Orro, Jun., resigned Feb, 6, 
1939. 


BATEMAN, JOHN Henry, M., resigned Jan. 20, 
1939, : 


Borcue tt, THomas CHARLES, 
Feb. 6, 1939. 


Jun., resigned 


BuRNLey, Seras, 


Assoc. M., resigned Jan. 9 
1939. 


Carey, HaroLtp Nevin, Jun., resigned Jan. 16, 
1939. 


CAVANAGH, WILLIAM CURRAN, JR., Assoc. M. 
resigned Jan. 9, 1939. 


Cutrer, Howarp Davis, Jr., 
signed Jan. 30, 1939. 


’ 


Assoc. M., re- 


DRACHMAN, ALLEN OGpEN Rick, Jun., resigned 
Jan. 9, 1939. 
Drury, WiLtttaAM GrorGe, Assoc. M., resigned 


Feb. 8, 1939. 


Epmonps, DonacLp Joun, Jun., 
1939. 


Ercuin, Henry, Assoc. M., resigned Feb. 6, 1939 


resigned Jan. 9, 


ELLARSON, RICHARD LAWRENCE, Jun., resigned 


Jan. 20, 1939. 


ENNS, 
1939. 


Frosetu, Ovar, M., resigned Feb. 6, 1939 


Everett Byron, Jun., resigned Jan. 20, 


HAMMOND, GEORGE WARREN, Jun., 
25, 1939. 


HASSENMILLER, WILrForRD Sow Le, Assoc 
signed Jan. 25, 1939 


resigned Jan. 
M., re- 
Jensen, Ray, Jun., resigned Jan. 20, 1939 


LANTAY, GeorGE SYLvesTerR, Jun., resigned Jan 


20, 1939. 
Matcnow, Carter Dana, Jun., resigned Jan. 16, 
1939 


MANSELL, BENJAMIN THOMAS, Assoc. M., re- 


signed Feb. 3, 1939. 
Mononose, NaGano, M., resigned Feb. 8, 1939. 


Moravec, JAMES GUILFORD, Jun., resigned Jan. 
11, 1939 

NEWMAN, WALTER CHARLES, JR., Jun., 
Jan. 9, 1939 

Orr, James LAWRENCE, M., 
1939 

RUNNER, HAROLD VERNON, Jun., 
1939 


Scuap, BeRNaRD THeopore, Assoc. M., resigned 
Jan. 9, 1939 


resigned 
resigned Jan. 9, 


resigned Jan. 9, 


SpurRLING, Ottver CromMwett, M., resigned 
Feb. 6, 1939. 
STATHAM, WILLIAM Harovp, Assoc. M., resigned 


Feb. 8, 1939. 
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Applications for Admission or Transfer 


Condensed Records to Facilitate Comment from Members to Board of Direction 


March 1, 1939 








The Constitution provides that the Board of Direction shall elect or 


reject all applicants for admission or for tran 


determine justly the eligibility of each candidate, the Board must 


depend largely upon the 
membership for information. 

Every member is urged, 
therefore, to scan carefully GRapDE 
the list of candidates pub- 


fer In order to 


MINIMUM REQUIREMENTS FOR ADMISSION 


LeNGTH OF 


GENERAL REQUIREMENT Ack ACTIVE 
PRACTICE 


x Qualified to design as well as P 
lished each month in Civit Member os Gicett, tagattant wenn hy 35 years 12 years 
ENGINEERING and to furnish a 

' ssociate . —— 
the Board with data which Member Qualified to direct work 27 years 8 years 
may aid in determining the Junior Qualified for sub-professional 20 years 4 years 
eligibility of any applicant. work 
lt is especially urged that om Qualified by ectentiie acquire- on - 
. ° iate ments or practical experience years 2 years 
a definite recommendation as to cooperate with engineers 


to the proper grading be 


gwen in each case, inasmuch 
charge 


years of responsible charge of wor 


* In the following list RCA Guapentite charge Associate Member standard) denotes 
as principal or subordinate, and RCM (responsible 
Member standard) denotes years of responsible charge of IMPORTANT work, 


as the gi ading must be based i. e., work of considerable magnitude or considerable complexity. 


FOR MEMBER 


Actin, Ray Lester (Assoc. M.), San Francisco, 
Calif. (Age 51) (Claims RCA 1.2 RCM 23.6) 
Sept. 1923 to date Hydr. Engr., Hetch Hetchy 
Project, until Jan. 1932 with Dept. of Public 
Works, and since then with Bureau of Eng., 
Public Utilities Comm. 


Arrcerorp, Cart Wiittams (Assoc. M.), San 
Francisco, Calif. (Age 46) (Claims RCA 9.0 
RCM 6.0) May 1920 to date with Pacific Gas 
& Elec. Co., on structural design of power 
house, substation and other buildings, trans 
mission-line structures, etc., for steam and 
water-power development 


Brown, Witttam Carttron, Alameda, Calif. 
Age 45) (Claims RCA 6.3 RCM 8.0) Oct 
1934 to date Engr. Inspector, FEA of PW 
(PWA), on construction of water-works im- 
provements in San Francisco; May 1933 to 
Oct. 1934 unemployed 


Catxins, Harotp Atmon, San Francisco, Calif 
Age 47) (Claims RCA 13.7 RCM 10.0) 
July 1924 to date with California Packing 
Corporation as Field Engr., Senior Asst. Engr., 
and (since March 1938) Chf. Engr., in charge 
of all engineering. 


CaNNELL, Paut Jonn (Assoc. M.), Hastings, 
Nebr Age 47) (Claims RCA 7.5 RCM 10.2) 
Dec. 1935 to date with The Central Nebraska 
Public Power & Irrigation Dist., successively 
as Designer, Field Office Designer, and (at 
present) Designer, acting as First Asst. to 
Chf. Designer; previously Bridge Designer, 
Bridge Dept., Bureau of Roads and Bridges, 
State of Nebraska 


Cunnrncuam, CHartes Hotmes, New York 
City Age 45) (Claims RC 9.1 D 9.1) Sept 
1922 to date Commissioned Officer, U.S. Army 
from grade of 2d Lieut. to Lt. Col.; since June 
1937 being Asst. to Div. Engr., North Atlantic 
Div., U. S. Div. Engr. Office; previously In- 
structor, The Engr. School, Fort Belvoir, Va.; 
Corps Area Engr., 7th Corps Area, Omaha, 
Nebr., in charge of engineer troop training and 
operations 


Dunstnc, WriiutamM Josern, Woodhaven, N.Y 
Age 60) (Claims RCM 28.8) March 1907 to 
date with Topographical Bureau, Queens, as 
Transitman, Computer, and Asst. Engr. in 
charge of various field work, and (at present) 
in charge of Street Opening Drafting Div 


2LLInGTON, Haroipv Starout, Detroit, Mich 
(Age 53) (Claims RC 28.0 D 16.5) 1933 to 
1936 Pres., and 1936 to date co-partner, Harley 
& Ellington, Inc., Archts. and Engrs.; pre- 
viously co-partner, Weston & Ellington 


2prs, THap CHanoter (Assoc. M.), Neenah, 
Wis. (Age 38) (Claims RCA 3.4 RCM 11.7) Jan 
1936 to date Structural Engr., Kimberly- 
Clark Corporation; previously Bldg. Inspec- 
tor, PWA, Minneapolis, Minn., on field in- 
spection of general construction, etc.; Asseciate 
Structural Engr., Procurement Div., Public 


oe 


Works Branch, U. S. Treasury Dept., Wash- 
ington, D.C. 


Firen, Joun Dovorass (Assoc. M.), Washing- 
ton, D.C. (Age 35) (Claims RCA 3.0 RCM 
9.8) Jan. 1934 to date with Federal Power 
Comm., until April 1938 as Engr. (Grade P-4), 
and since May 1938 Senior Engr. (Grade 
P-5). 

Hertz, Atsert Leste (Assoc. M.), Johnstown, 
Pa. (Age 41) (Claims RCA 4,0 RCM 8.8) Aug 
1938 to date Res. Engr., Corps of Engrs., U. 5 
Army, on $7,000,000 channel improvement; Jan. 
1928 to Aug. 1938 with Municipal Eng. Div., 
Panama Canal, successively as Surveyor, Jun 
Engr., in charge of construction of ferry land 
ing, concrete dry-dock, etc., Asst. to Mun 
Engr., and (at present) Res. Engr 


Keever, Kart Farrpanks, El Paso, Tex. (Age 
51) (Claims RC 20.0 D 1.0) June 1932 to date 
with International Boundary Comm., United 
States and Mexico, as Associate Engr., and 
(since March 1937) Hydr. Engr. 


Kuyt, Henry Georcr, Washington, D.C. (Age 
46) (Claims RC 18.6 D 18.0) Feb. 1929 to date 
Prin. Engr., Board of Engrs. for Rivers and 
Harbors, War Dept., investigating proposed 
river and harbor improvement projects. 


Lewis, CHARLES Freperick, Knoxville, Tenn. 
(Age 52) (Claims RCA 7.2 RCM 11.4) May 
1928 to date (except Jan. 1936 to July 1938) 
Mer. and Chf. Engr., Volunteer Portland Ce- 
ment Co.; in the interim with Puerto Rico 
RA, Washington, D.C., and San Juan, Puerto 
Rico, consulting on building of cement plant 
at Catana, P.R. 


Mever, Cart Freperick (Assoc. M.), Worcester, 
Mass. (Age 39) (Claims RCA 8.0 RCM 6.7) 
Sept. 1924 to date with Civ. Eng. Dept., 
Worcester Polytechnic Inst., 5 years as In- 
structor, 9 years Asst. Prof. (5 years with re- 
sponsibilities equivalent to Associate Prof.), and 
(since July 1938) Prof.; Sept. 1936 to June 
1937 Exchange Prof. of Eng., Univ. of Hawaii. 


MunpbaL, Toratp, Knoxville, Tenn. (Age 41) 
(Claims RCA 4.0 RCM 6.0) July 1934 to date 
with TVA, as Associate Hydr. Engr., Hydr. 
Engr., and (since April 1937) Senior Civ 
Engr.; previously Design Engr., W. S. Lee 
Eng. Corporation. 


Penna, Nicn#ovas Caarces Ricwarp (Assoc. M.), 
Harrison, N.Y. (Age 35) (Claims RCA 4.0 
RCM 8.9) Nov. 1935 to date Inspector, Res. 
Engr. and Chf. Inspector, Madigan-Hyland, 
Cons. Engr., Long Island City, N.Y., having 
charge of construction of bridges on Henry 
Hudson Parkway, etc.; previously Senior 
Draftsman, Senior Engr. of Constr., Park 
Dept., Borough of Bronx, New York City. 


PortvKa, Jarostav, New York City. (Age 52) 
(Claims RCA 1.9 RCM 26.5) At present on 
construction of Czechoslovak Pavilion, World's 
Fair, New York, 1939; May to Dec. 1919 and 
Jan. 1926 to Dec. 1938 Civ. Engr., Prague, on 
reinforced concrete design and construction; 
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upon the opinions of those who know the applicant personally e 
well as upon the nature and extent of his professional experienc, 
Any facts derogatory to the personal character or professiong) 


reputation of an applican; 
should be Promptly commy. 
nicated to the Board. 


RESPONSIBLE : 
Rs . ae 
mepen op Communications relating 
: to applicants are considered 
5 years . . . 
RCM* strictly confidential. 
on q he Board of Direction 
RCA* will not consider the appli. 
cations herein contained from 
residents of North America 
5 veers until the expiration of 3 


RCM* days, and from non-residents 
of North America until the 
expiration of 90 days from 
the date of this list. 


in the interim Associate and Tech. Director 
Ing. Vlad, Vicek, Inc., Civ. Engrs. 


Post, CLARENCE WILLARD (Assoc. M.), Albany 
N.Y. (Age 52) (Claims RCA 4.1. RCM 22) 
July 1935 to date Deputy State Administrato 
and Chf. Engr., WPA, New York State—or 
ganized and administered the Operations Di, 
etc.; previously with James McKinney & 
Sons, on designing, estimating, and selling struc 
tural steel, etc.; Chf. Engr., Albany County 
CWA. 

REYNOLDS, JAMes Ropert, Norfolk, Va. (Ax 
34) (Claims RC 7.1 D 4.3) Aug. 1935 to dat 
with U. S. Engr. Dept., as Jun. Engr. (being 
Chf. of Party), and (since Feb. 1936) Asst 
Engr.; previously Photogrammetist, U5 
Coast & Geodetic Survey. 


Rupp, Epwarp Irvine, Hartford, Conn. (Ag 
60) (Claims RC 28.4 D 4.0) Sept. 1917 & 
date Engr. and Chf. Engr., Public Utilitie 
Comm. of Connecticut, inspecting and rm 
porting on steam and electric railways, gas 
and electric plants, etc. 


Satin, Kanwar, Lanore, Punjab, India. (Age 
40) (Claims RC 6.8 D 9.1) Oct. 1922 to date 
with Punjab Irrigation Dept., as Apprentice 
Engr., Asst. Executive Engr., Executive Engr 
and (since May 1937) Director, Central De 
signs, Haveli Project, having charge of all de 
signs, etc.; also Under Secy. to Govt., Punja! 
Irrigation Branch. 


Scuuman, Everett Cartyie, Chicago 
(Age 36) (Claims RCA 3.2 RCM 7.7) 19381 
date Chairman, Dept. of Civ. Eng., Lewis Io 
stitute; previously Associate Engr., Research 
Laboratory, Portland Cement Association, © 
charge of design and investigations, etc 


Smeep, HarRo_p FRANKLIN (Assoc. M.), Albasy 
N.Y. (Age 50) (Claims RCA 8.0 RCM 105 
Aug. 1935 to date State Director of Opera- 
tions, WPA, New York State, in responsdic 
charge of Div. of Operations, etc.; previous! 
Dist. Engr. for TERA, New York State; mem 
ber of firm, Smith & Smeed, Rochester, N.‘ 

Wenner, Stepuen, Park Ridge, Ill. (Age © 

(Claims RC 19.3 D. 15.0) Oct. 1917 to date 

with Public Utility Eng. & Service Corpore 

tion, Chicago, Ill., as Designing Engr Asst 

Hydr. Engr., and Hydr. Engr, on hydro 

electric and water-supply projects. 


FOR ASSOCIATE MEMBER 


Acree, Georce, Kansas City, Mo (Age, ‘ 
(Claims RCA 4.4 RCM 0.0) Nov 1928 
Jan. 1932, Oct. 1933 to Jan. 1954, aod} i 
1935 to date Engr., Ash-Howard Needles S 
Tammen; previously Designer, Burns - 
McDonnell Eng. Co.; Designer, Bridge Dept. 
Kansas State Highway Dept.; Draftsman, 
bastian Patti Constr. Co.; Draftsman, = 
rington & Cortelyou; with U. S. Fast. “Peck 
mapping and designing structures for Ft 
Dam and Spillway. 


— 
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win Ravpu, Waterloo, lowa. (Age 
4 s RC 5.7) Sept. 1933 to date with 
r. Office, Rock Island, Ill., Survey- 
Engr., and Asst. Engr., being Field 


m= Harowp, Natick, Mass. (Age 
ns RC 1.9) June 1930 to date with 
tan Dist. Water Supply Comm., as 
Inspector, Instrumentman, and since 
, Senior Eng. Aid 


~ Sgutres, Brooklyn, N.Y. (Age 30) 

4 2CA 3.0 RCM 0.0) March 1937 to 

weg E. 1. McCormick, Inc.; previously 

as ent, Div. of Investigations, FEA of 

r engineering investigations and 

Asst. Supt., B. Turecamo Contr. 
Paving Contrs 


W, making 


s Renwick (Junior), Long Beach, 
31) (Claims RCA 4.2 RCM 0.0) 
to date with J. H. Davies, Cons. 

tructural Draftsman, and since Nov. 

tural Engr., in charge of designin 
previously with Bethlehem (Pa. 
as Structural Steel Draftsman, 
estimator, and Designer. 


eo Detspert (Junior), Tulsa, Okla. 
; Claims RCA 1.3 RCM 0.0) June 
aT te ite Draftsman and Designer, until 
ue 1938 with American Steel Derrick Co., 
sd since Aug. 1938 with Tulsa Boiler & Ma- 
; .: previously at Oklahoma Agricul- 
Mechanical Coll., as Asst., Asst. in 
.nd Student Instructor in surveying; 
f firm, Southwest Map & Blueprint 


nher of 


RaymMonpD (Junior), Montreal, Que., 

Age 32) (Claims RC 4.4) Sept. 
19 date with Polytechnic School of Mon- 
: .s Asst. Prof. of Hydraulics, and (since 
«| 1937) Associate Prof. of Hydraulics 


vx. Franers Lro (Junior), Ft. Edward, 
“Vy. (Age 29) (Claims RCA 3.4 RCM 1.5) Aug 
27 to date Supt. of Highways, Washington 

uty, N.Y.; previously Supt., Constr. 
- Buffalo, N.Y¥.; Asst. Res. Engr., PWA, 
ine Res. Engr. on 15 projects in western 
‘ew York State, etc. 


LaHAN, Fetix Woop (Junior), San Angelo, Tex. 
Soe 31) (Clams RCA 5.6 RCM 0.8) July 1935 
ste Supervisor of Operations, WPA, Dist. 
19 in charge of all construction operations, 

previously Rural Work Supervisor and 
+ Work Mer., Texas Relief Comm., Austin, 
.- Ener., Dept. of Interior, National Park 
vice, Grayson County, Tex. 


es Ropert Simpson, Jr., London, Ont., 
nada. (Age 29) (Claims RCA 4.0 RCM 2.4) 
ot 1936 to date Field Engr., International 
Vater Supply, Ltd.; previously Field Engr., 
ceessively with Société Francaise de Forages, 
one. France, Sociétié L’ Hydraulique-Afrique, 
Sociétié L’Hydraulique-Asie; Research 
Layne New York Co., Inc 


NaTHaNret (Junior), Palmer, Mass. 
ve 32) (Claims RCA 5.1 RCM 0.0) Dec 
8 to date Field Engr., Metcalf & Eddy, 

Mass.; previously in private practice, 

cipal engineering and surveying; Chf. of 
ty. U.S. Coast & Geodetic Survey; mem- 
f Res. Engr.’s Staff, City of Springfield, 


cawro, Atpert Grorce (Junior), Elms- 
N.Y Claims RCA 0.5 RCM_ 3.8) 
1937 to date Engr., Spencer, White & 


Inc., Contrs. & Engrs. on Construction 
section of Sixth Ave. Subway for City of 
York, etc.; previously Engr., Eng. Constr 
vation, Alton, Ill Engr., C. R. Vanne- 
] Engrs., Albany, N.Y. 


Wuttam Ropert, Chattanooga, Tenn. 

44) (Claims RCA 8.6 RCM 0.0) June 

9 to date with U. S. Geological Survey, 
sttanooga, Tenn., and Washington, D.C., 
Engr., and (since June 1930) Asst. 


Joun Bearp (Junior), Chevy Chase, Md. 
\ Claims RCA 6.2 RCM 0.0) Nov. 
(33 to date with Capital Transit Co., Wash- 
ton, D.C, as Prin. Asst. Engr., and (since 
1938) as Research Engr. 


Reeo Arcuer, Fountain City, Tenn. 

29) (Claims RCA 2.2 RCM 0.0) Aug. 

to date with TVA as Jun. Eng. Aide, 

¢. Aide, Jun. Hydr. Engr., and (since July 

8) Asst. Hydr. Engr.; previously Tech. 

pervisor, under City Engr., Medford, Mass.; 
y Party, ERA, Medford, Mass. 


rock, Frank Lours, Norris, Tenn. (Age 

ims RC 3.7 D 4.3) July 1936 to date 
t Structural Engr., TVA, Knoxville, Tenn. ; 
0 Asst. City Engr., St. Joseph, Mo., 
ning, éstimatiag, and supervising construc- 
municipal projects; Jun. Engr., U.5. 
of Reclamation, Denver, Colo. 


LEER, FRANKLIN MegcuTiey (Junior), Lewis- 
wn, Pa ge 30) (Claims RCA 4.9 RCM 
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1.2) Dec. 1937 to date with Pennsylvania Dept. 
of Forests and Waters, Flood Control Bureau, 
Harrisburg, Pa., as Asst. Flood Engr., on re- 
search and investigations, design of channels, 
ete.; previously with U. S. Dept. of Agricul- 
ture, Forest Service, Washington, D.C., as 
Jun. Engr., Asst. Engr. (Truck Trail Locator), 
and Asst. Engr. (Div. Engr.). 


FIRSENHEISER, Ecmer, St. Paul, Minn. (Age 32) 
(Claims RCA 3.1 RCM 0.0) Oct. 1935 to date 
with U. S. Bureau of Public Roads, as Jun. 
Highway Engr., and (since Sept. 1937) Asst. 
Highway Bridge Engr.; reviously Eng. 
ee Truscon Steel Co., Youngstown, 

o. 


Guenn, Howarp ALLEN, West Orange, N.J. 
(Age 44) (Claims RC 15.9) Jan. 1938 to date 
Gen. Supt., Standard Bitulithic Co., New York 
City, in charge of contract work and estimating 
for asphaltic and concrete paving; previously 
Gen. Supt., H. Lem White, Inc., Haddonfield, 
N.J., on highway construction; Gen. Supt., 
Edw. H. Ellis, Inc., Westville, N.J., highways 
and bridges. 


Grissin, Jonn Bresiin (Junior), Utica, N.Y. 
(Age 32) (Claims RCA 3.8 RCM 0.6) Sept. 1938 
to date, Teacher, Utica Board of Education; 
Dec. 1937 to June 1938 private research work; 
previously Structural esigner, successively 
with Phoenix Eng. Co., and Fred Page Contr 
Co.; Jun. Engr., U. S. RA, Washington, 
D.C.; Architectural Draftsman, New Jersey 
State Finance Dept. 


Gustarson, Epwarp Wit.1aM, Fillmore, Calif. 
(Age 31) (Claims RC 2.1 D 0.1) May 1931 to 
date with California Dept. of Public Works, 
Div. of Highways, as Jun. Field Aid, Jun. 
Bridge Engr., Bridge Dept., and (since Jan 
1936) Asst. Bridge Engr., etc. 


Hunter, Husert Surecey, Tucson, Ariz. (Age 
28) (Claims RC 5.8) March 1935 to date Jun 
Hydr. Engr. (civil service), Water Resources 
Branch, U. S. Geological Survey; previously 
Senior Inspector, International Boundary 
Comm., U. S. and Mexico, American Sec., El 
Paso, Tex. 


IorNns, WrLttaM VAUGHN (Junior), Idaho Falls, 
Idaho. (Age 32) (Claims RCA 6.6 RCM 0.5) 
June 1929 to date with U.S. Geological Survey, 
as Jun. Hydr. Engr., and Asst. Hydr. Engr., 
also Asst. to Watermaster, Dist. No. 36. 


IserGuIn, GeorGe SerGce, San Francisco, Calif. 
(Age 32) (Claims RCA 1.2 RCM 0.0) April 
1933 to Sept. 1936 and July 1938 to date with 
State of California, as Jun. Highway Engr., 
Jun. Bridge Engr., Asst. Res. Engr., etc., and 
(at present) Constr. Supt., S.R.A., designing 
camps and sewage disposal 


Jounson, CHARLES James (Junior), Portland 
Ore. (Age 32) (Claims RCA 4.1 RCM 0.4) 
Dec. 1938 to date Engr. and Estimator, Ham- 
mond Eng. Co.; previously Estimator and 
Engr. Geo. H. Buckler Co.; Inspector and Asst. 
Engr. with U. S. Engrs.; Supt. of Constr. with 
Ertz Burns Co.: with Lindstrém and Fiegen- 
son, having charge of construction of Clatskanie 
and Youngs Bay (Astoria, Ore.) Bridges 


Justin, Jort Bares, Pulaski, Va. (Age 31) 
(Claims RCA 2.7 RCM 0.4) Feb. 1934 to date 
with TVA, as Recorder, Chf. of Party, Area 
Chf., and (since Sept. 1938) Supt. of Opera- 
tion, Claytor Hydro Project for Appalachian 
Elec. Power Co. 


Kino, Harry Linpiey (Junior), Belleville, Ill. 
(Age 32) (Claims RC 6.0 D 5.0) Sept. 1927 to 
date with Illinois Div. of Highways, Bridge 
Office, as Jun. Highway Engr., since March 
1929 designing highways and culverts, and act- 
ing as Res. Engr. on paving, grading, and bridge 
projects. 


Krum, Ertc TAnLMAN (Junior), Columbus, 
Ohio (Age 27) (Claims RCA 3.4 RCM 0.4) 
March 1935 to date San. Engr. with Burgess 
and Niple, Cons. San. Engrs.; previously Field 
Engr., FERA, Franklin County, Ohio. 


MacponaLp, Donatp Newett, Sacramento 
Calif. (Age 35) (Claims RCA 7.7 RCM 0.0) 
March 1923 to date with Southern Pacific Co., 
as Instrumentman, Office Engr., and (since 
Jan. 1938) Asst. Engr. 


Martin, Ropert OLor ROLAND (Junior), Albany, 
N.Y. (Age 32) (Claims RCA 3.0 RCM 0.0) 
July 1930 to date with U. S. Geological Survey, 
Water Resources Branch, as Jun. Hydr. Engr., 
and (since July 1935) Asst. Hydr. Engr. 


Mascumeyver, WiitraM Lovuts (Junior), Sardis, 
Miss. (Age 32) (Claims RCA 5.5 RCM 0.3) 
Sept. to Dec. 1932, May to Sept. 1934 and 
April 1935 to date with U. S. Engrs., succes- 
sively as Inspector, Levee Inspector, Jun. Engr., 
and (at present) Asst. Engr. 


Meptey, Revusen Dvuvat, Frankfort, Ky. (Age 
40) (Claims RC 10.5 D 8.3) June 1923 to 
Sept. 1928 and June 1929 to date with Ken- 
tucky State Highway Dept., successively as 


wa 


Rodman, Instrumentman, Inspector, Field 
Draftsman, Res. Engr., Draftsman, Squad 
Leader, and (since March 1931) Chf. Drafts 
man, acting as Prin. Highway Engr. 


Meyer, Harry, Buffalo, N.Y. (Age 38) (Claims 
RC 11.5) Aug. 1921 to date with Corps of 
Engrs., U. S. Army, successively as 2d Lieut., 
Ist Lieut., and since Aug. 1935 Capt., on mili- 
tary engineering, etc. 


Mrueccnicu, Epwarp Steven, Detroit, Mich 
(Age 40) (Claims RCA 12.0 RCM 0.0) March 
1927 to date Jun. Structural Engr., City Engr.'s 
Office, on structural design of sewage-pumping 
Stations, sewers, swimming pools, airport 
hangars, etc. 


Moore, Wi11aM James, Clayton, N.Y. (Age 
28) (Claims RCM 3.6) Aug. 1935 to date 
with Dept. of Interior, National Park Service, 
Fishers Landing, N.Y.; prior to student 
work with New York State Dept. of Public 
Works as Eng. Asst. and Jun. Asst. Engr. 


NICHOLSON, Frep Arcuir, San Francisco, Calif, 
(Age 33) (Claims RCA 1.8 RCM 0.0) April 
1936 to date Structural Draftsman and De- 
tailer, San Francisco—Oakland Bay Bridge, 
State of California, on various work; previ- 
ously with Div. of Highways, State of Cali 
fornia, in Dists. 1 and 4. 


Norton, Joun Comstock (Junior), Royal Oak, 
Mich. (Age 28) (Claims RC 1.9) Aug. 1936 to 
date member of firm, Heldt & Norton, Gen 
Contrs., in charge of engineering and con- 
struction; Feb. to Sept. 1937 also Structural 
Designer, Smith, Hinchman & Grylls; pre- 
viously Statistical Engr., Michigan State High- 
way Dept., Highway Planning Survey, Lansing; 
Asst. to Asst. Director, Michigan WPA, Lan- 
sing. 


PALMBERG, HERBERT GrorGe, Scappoose, Ore 
(Age 30) (Claims RC 2.7 D 0.7) Oct. 1934 to 
date with U. S. Engrs., as Jun. Engr., and 
(since Aug. 1936) Asst. Engr.; previously 
Chairman, Computer and Transit-Rodman 
Oregon State Highway Dept. 


Prest, Kenneta WALvAcs (Junior), Tampa, Fla 
(Age 32) (Claims RCA 3.2 RCM 3.5) July 
1935 to Oct. 1937 and June 1938 to date with 
PWA as Field Clerk and Asst. Engr., on con- 
struction of floating drydock, estimating, 
writing reports, hydraulic dredging, etc.; at 
present Review Engr. for Tennessee and Vir 
ginia; in the interim Designing Engr., G. A 
Youngberg and Associates, Inc.; Engr. Robert 
M. Angas. 


Preston, EuGene Frepricx, Detroit, Mich. 
(Age 36) (Claims RC 1.3 D 1.3) May 1938 to 
date with U. S. Lighthouse Service on struc- 
tural and architectural design and field (super- 
vision) ; previously with Cummins & Barnard, 
Cons. Power Engrs.; Senior Engr., Port of De 
troit Authority; Sub-inspector on dredging, 
U.S. Engrs., War Dept., Detroit. 


Price, Stpney Lester (Junior), Des Moines, 
lowa (Age 32) (Claims RC 2.3 D 3.6) May 
1934 to date with National Park Service (CCC), 
as Senior Eng. Foreman, Jun. Engr., and (since 
June 1938) Chf. of lowa Central Design Office; 
previously Field Engr., R. W. Boice Constr. Co. 


Price, THomas Maco, Jr. (Junior), Wash 
ington, D.C. (Age 32) (Claims RCA 0.3 RCM 
2.7) July 1927 to Feb. 1928, July 1930 to Sept 
1936 and April 1937 to date with U. S. Coast & 
Geodetic Survey, successively as Lightkeeper, 
Jun. Engr., Aid, Jun. Officer, Jun. Cartographic 
Engr., and (at present) Asst. Cartographic 
Engr., Chart Div. 


Rosperts, Marvin Epwarp (Junior), Lexington, 
Tenn. (Age 32) (Claims RC 6.5 D 4.4) Oct 
1936 to date Project Engr., Natchez Trace 
Forest, Soil Conservation Service, U. S. Dept 
of Agriculture; previously Office Engr., LU 
Div., Resettlement Administration (Soil Con 
servation Service), Natchez Trace Forest; with 
CCC, Div. of Forestry, successively as Engr 
Foreman, Senior Engr., and Project Supt. 


ROBERTSON, WINFRED TALMAGE, Olympia, Wash, 
(Age 36) (Claims RCA 2.7 RCM 5.0) Dec. 
1935 to date Designing Engr., Washington 
State Dept. of Highways, Bridge Div.; pre- 
viously Structural Engr. with Geo. M. Rasque, 
Archt., Spokane; Office Engr., WERA, Dist. 6, 
Spokane, Wash. 


Scumipt, RicHarp Barnes, Springfield, Ohio 
(Age 31) (Claims RC 4.9 D 2.0) 1937 to date 
with International Harvester Co., on design 
of tools, etc.; previously Hydr. Engr., U. S. 
Engr. Corps, Zanesville, Ohio; Civ. Engr., 
Springfield (Ohio) Conservancy Dist.; Elec. 
Engr., Hubbard Expedition through West 
Indies. 


Scurewe, Erwin Werner, New York City. 
(Age 56) (Claims RCA 24.6 RCM 0.0) Sept, 
1931 to date Jun. Topographic Draftsman. 
Dept. of Water Supply, Gas and Electricity, 
New York City 
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20f Gay : 
N 0, . 
Pal \ceerr K sey inior), Baltimore, Engr and since May 1937 Laboratory Re- Bureau of Public Roads; Laborat 
Md. (Ag sims RCA 1.7 RCM 3.5) June search Engineer, Materials & Tests Div., hav- Testing Laboratory, South Caro! Asst, 
1938 t ate D cr, The E. Greiner Co ing supervisory charge of all research sections Highway Dept + State 
( I rt previ y ign Engr The of Laboratory 
“ yntinuo Bridge Corporation Levine, Eowarp, Memphis, Tenn Age 22) 
Pit gh, Pa iwveyor and Asst. to Chi. of ZAMPELLA, ALBERT ANDREW (Junior), Paterson 1938 B.S. in C.E., Univ. of Tex.: pt. I 
Part Nol U.S. Coast & Geodetic Survey N.J Age 32 Claims RCA 9.0 RCM 3.2 to date with Black & Veatch, Kansas 938 
New York Cit Sept. 1938 to date Asst. Civ. Engr., New Jersey Mo., as Office Engr. and Instrumer med 
Mate Highway Dept previously Asst. Engr — 
v RI Cartes LaraamM (Junior), Madera alif U. S. Engr. Dept Ener. and Surveyor, New Lone, WiLtiaM Freperick, Great Pa ont, 
Ay sims RCA M 0 July 1928 Jersey Riparian Survey; Engr. and Surveyor Age 25) (Claims RCA 2.7 RCM 069) June 
to date with State of California, Div. of High Passaic County Park Comm.; Constr. Engr 1935 to date with U. S. Soil Cox servation 
we and Bridge Dept . ; Eng. Draft with Alfred P. Mott, Inc Service, as Jun. Technician, Eng. Aide Asst. 
ma Asst. Res. Engr.. and (since May 19 . to Project Engr., and (since Ma h 1938) 
Res. Engr FOR JUNIOR as Project Engr.; previously Constr Foremag 
Tuomas, Huout . Je inior Savannah Be cpa, Arex Antuony, Houghton, Mich (Age , * eee . ‘ 
Ge. (Age laims RCA 5.8 RCM 2.0 24) (Claims RC0.7D0.3) Nov. 1936 toSept Lupwic, Harvey Frep, San Pedro, Calif. (Ag 
N 1928 late with | Engr. Dept., as 1937 and Feb. 1938 to date with Union Constr 22) 1938 B.S. in Civ Eng., Univ of Calif; a 
rveyma Instrumentman Jun Engr Co., on drafting and estimating, and (since present axeman, U. S. Army Engrs 
until Nov. 1933 Asst. Engr., in charge of Water Feb. 1938) Civil Engr.; Nov. 1937 to Jan. 1938 Otsen, Gerner AKTANDER, New Brunswi 
Reso yec., then in charge of Plans and Instructor, Michigan Coll. of Mining and N.J. (Age 29) (Claims RC 2.2 D 29) Soe 
pe at ‘ Pechnology. 1938 to date Instructor in Gen. Eng. Rutgers 
Mom :, Pauw CHARLE Albuquerque, N Burss, THomas Francis, New York City Age Univ ; previously Instructor in Cty 
M Age 4 Claims RCA 7.0 RCM 2 27) Aug. 1937 to date Asst., Madigan-Hyland, Norwich Univ., Northfield, Vt Office Mer. 
sept. 1938 to date Re Ener Holway & Cons. Engrs previously with City of Woon Haakonsen Towing & Transportation Co., New 
Neuffer, of ewage-disposal plant approx socket, R.I., successively as Bridge Engr., and York City 
$21 ( nstruction; previously with U. S Asst. Engr., being Asst. to Chf. Engr., Dept Pan, Cuao Wen, Ann Arbor, Mich. (Age 99 
Indian Service, 1*/s years Asst. Engr. and of Public Works 1932 B.S. in C.E., Chiaotung Uniy 1937 
: Associate Engr Bowman, James Davip, Knoxville, Tenn. (Age M.S E., and - 1939 Ph.D., Univ. of Mich); 
rors M A nior), Convencion, San 26) March 1935 to date with City of Knoxville ag a om - Bag. re » successively with 
tand Norte. Colombia 4 Age 29 successively as Inspector, Rodman, Instru a "Unie Ry \4 year); and Kwang 
Cla , D1 Tuly 1938 to date with mentman and Draftsman, Material Inspector, a : a Cc ee _Previously Jun. 
’ Ay ‘ Gulf OU ' Barranquilla and (at present) Asst. Field Engr | ' ept. oO onstr., wangsi Provincia) 
mbia, « ating 1 and Asst. Re 3pson s, C s io. (A Torri 
I " Pa Cammy eviously Const ee (“go ae Ohio. Age Pett RKA ALVIN, JOSEPH, | Norris Tenn ; 
Engr. Cis. Colombiana de Electri : 28) (Claims RCA 0.9 RCM 0.0) Feb. 1936 % 
Eng Asnazu Gold Dredging Co Carr, James Kennepy, Redding, Calif Age date Jun. Engr., TVA, Hydr Laboratory, 
25) (Claims RC 0.2) April 1936 to date Jun having complete charge of one of hydraulic 
Van Linw ‘COB EMER Junior), Salt Lak Engr., U. S. Bureau of Reclamation, Shasta models of dams under construction, ete., pre. 
‘ Uta Age 20) (Claims RC 4.9 D 3. Dam; previously with WPA as Jun. Eng viously Asst. Chf. of Field Party, U. S. Engrs. 
I 1038 to date Associate Engr U. S. Bu Project Inspector and Asst. Supervisor, Div. of Zanesville Ohio with Geo. E. Barnes, building 
rea f } amation; previously Special De Operation Recorder, 1 S. Geologicai Sur- and testing 15 hydraulic models for the Musk. 
it Engt Utah State Engr Office (1 vey, Paynes Creek Quadrangle, topography ingum flood-control project in Ohio, ete, 
month with Lang Co on variou eng - 
neet work (about 5 month with FEA of Daty, Eomunp Ssarressury, Knoxville, Tenn PETERSEN, WARREN, Everett, Mass. (Age 27) 
PW as Clerk-General, Res. Engr. Inspector Age 25) (Claims RCA 0.3 RCM 0.0) Jan March 1937 to date with New England Struc. 
Act \ ate Office | and Res. Engr 1935 to date with TVA, as Jun. Eng Drafts- tural Co.; previously with New Hampshire 
Inspe man, Asst. Eng. Draftsman, Eng. Draftsman, State Highway Dept., on highway drafting, 
and (since May 1936) Jun. Hydr. Engr.; pre- designing and estimating; contracting in Chile, 
Waker, W AM SEI Junior Pittsburgh viously Photo- Draftsman, U. S. Forest Service. S.A Instrumentman, Chf. of Party and De. 
| \ Clain RCA 4.0 RCM 0.0) Sept signer for Dickinson & Goodwin, Haverhill, 
19 la Prof. and Head of Dept. of Struc Davis Paut Garrett, Huntington W.Va Mass 
tural Eng t Inst. of Tech ogy, Whee Age 28) (Claims RC 2.8 D 0.1.) May 1938 to Powers, Spencer Byrp, Sardis, Miss. (Age 
i W.Va revio y with I S Engr date Supt and Engr., Beckmeyes Davis Co 28) (Claims RC 2.0) Feb. 1937 to date Surver- 
se res Caf. and Plane-Tabk previously Supt. and Engr., Thompson-King man, Jun. Engr. and Asst. Engr., Sardis Res 
I " Analy { Dept of rate, Inc., Lexington, Ky Engr. and Drafts ervoir Project, Vicksburg Engr. Dist 
Chi \ Draftsman, Dept man, Univ. of Ky Res. Engr J. Stephen Seal 4 3 + pee 
vA — ! . = F viously Sub-Surveyman and Surveymag, U.§ 
hn Wathias, Lesiagten, Xy Waterways Experiment Station 
\\ G e M Jjumior), Rock Island Davy, Pauicre Saerman, La Crosse, Wis. (Age Price, Westcott WiLkrn, Jr., Big Creek, Calif 
\ " RC 4.7 D 1.7) Oct. 1931 23) 1937 B.S., and 1938 M.S. in Hydr. San Age 28) (Claims RCA 1.5 RCM 0.0) Apnil 
at Engr rept as Student Eng., Univ. of Wis.; June 1938 to date member 1937 to date Asst. Div. Engr., Southern Cali 
ir Asst. En acting as Asst of firm, Frank J. Davy & Son, Cons. Engrs fornia Edison Co., Ltd.; previously with 
; : . " P anlied , : aa 
‘ X ‘ 19 \ jate men Waseen foes Kiegsburs, Calif “eg Water —_ = —— Califor- 
7 ‘ Age 23) 1938 B.S. in Civ. Eng., Univ. of Calif. : nia, as Chainman (aiso acting as nustrument- 
‘ H " Detroit Mich ut present Axeman, U.S. War Dept man _Draftsman, and Computes), Concrete 
. 49 ns RC 67D il 1919 to date : a Inspector, and Senior Inspector, ets 
. Oiies, un 19 ss Draft FREEM AN Gr ORGE Donal D, Albany, N.Y ScaLa, ARTHUR Epwarp, Detroit, Mich (Ag 
19 \ ewer Engr " Age 28) June 1934 to date with U. 5S. Geologi 6) 1938 B.C.E., Univ. of Detroit 
A Engr n design of cal Survey, as Jun. Topographic Engr., and 26 : ; 
’ atera ‘ ince March 1938) Jun. Hydr. Engr., Water SHAMAMIAN, VINCENT, Albany, N.Y. (Age 22) 
Resources Branch 1938 B.C.E., Coll. of City of N.Y.; at present 
\ =r 2 troit, Mich. (Ag : ! Tounson, Georce Ducan, York, Pa. (Age 25) Jun. Hydr. Engr U. S. Geological Survey, 
MN. , . a kK ~ ’ ‘s 1933 B.A.. St. Johns Coll Annapolis, Md Water Resources Branch 
; . lesigner and Check " Str 1936 B. of Eng., The Johns Hopkins Univ WiitiamMs, Rocer Haroreaves, Carlsbad, N 
. foKee ‘ ee * Fet 1937 to date Draftsman, S. Morgan = Age 27 Claims RCA 06 RCM 00) 
aeneen of ae wlth Maat jmith Ce drafting and hydraulic engi Tune 1938 to date Ist Lieut., Engr. Reserve, 
rk Works, Commo eee, S. Army, CCC, Ft. Bliss, Tex.; previously 
Ma ng | I LADER IStIpOR! New York City Age 31 with U. S. Engr. Office, as Asst. Chf. of Party, 
t 1938 B.C.E., Coll. of City of N.Y Rodman, Handyman, Sub-Inspector, Student 
. Engr. and Computer 
\ \ ' Ir \ lex ANDER, FRANK TeMPLerTon, JR Austin, Tex 
Ay ‘ RCA 8.5 RCM 7 { Age 21) 1938 B.S. in Civ. Eng., The Citadel The Board of Direction will consider the appies 
1 lexa Highway I No 1938 to date Jun. Hydr. Engr [ Ss tions in this list not less than thirty days afier ah 
Pa te R 1 ( " irvey previously Jun. Eng. Aid f issue 
——— 
iW > Ya £ 
Men Available 
tram formation furnished by the Engineering Societies E mployment Service, with offices in ¢ hicago, New York, and 
San f The S is available to all members of the contributing societies. A complete statement of the procedure, the location Y 
ofh { » be found on page 11 of the 1938 Year Book of the Society. To expedite publication, notices should be sent direct to the 
Em 5 1] West 39th Street, New York, N.2 Employers should address replies to the key number, care of the New York Office, 
in ( San Frar 0 follo the key number, when it should be sent to the office designated. 
——_——_—_______- — —_——] 
oe . : haoal Assoc. M 
4 ‘ t EnGineer; Assoc. M. Am. Soc. C.E Concrete AND Sorts ENGINERR; ASSOC r 
uduate New York Professional Engineers Am. Soc. C.E.; 31; married; 5 ye i concrete 
Ar I y ‘ married 8 years construction and soils engineer in charge of testing laboratory 
- . , tota 
n y I ania M al lesigt timatin planning with general con- and field inspection and constru 
34; 4 in field work tractor n rive tunne marine construction of 11 years construction C-477 
" ghwa t ildin onstructior Desires position in any M 
t tr f these field Employed on river tunnel con StructuRaL-Construction |! > van 
Ava at ct but availal on reasonable notice Am. Soc. C.E B.C.E., Universi ~~ 
‘ cat immateria C-474 registered professional enginect sn 











